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NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 



1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides and proteins, for example in 
therapeutic, diagnostic and research methods. 



2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 

10 lymphokines, interferons, CSFs, chemokines, and interleukins) has matured rapidly over the past 
decade. The now routine hybridization cloning and expression cloning techniques clone novel 
polynucleotides "directly" in the sense that they rely on information directly related to the 
discovered protein (i.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 

15 "indirect" cloning techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization-based cloning techniques, have advanced the 
state of the art by making available large numbers of DNA/amino acid sequences for proteins 
that are known to have biological activity, for example, by virtue of their secreted nature in the 

20 case of leader sequence cloning, by virtue of their cell or tissue source in the case of PCR-based 
techniques, or by virtue of structural similarity to other genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, for 
example, diagnostics, forensics, gene mapping; identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of data 

25 and products dependent on DNA and amino acid sequences. 

3. SUMMARY OF THE INVENTION 

The compositions of the present invention include novel isolated polypeptides, novel 
isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
30 cloned genes or degenerate variants thereof, especially naturally occurring variants such as allelic 
variants, antisense polynucleotide molecules, and antibodies that specifically recognize one or more 
epitopes present on such polypeptides, as well as hybridomas producing such antibodies. 

The compositions of the present invention additionally include vectors, including expression 
vectors, containing the polynucleotides of the invention, cells genetically engineered to contain such 
3 5 polynucleotides and cells genetically engineered to express such polynucleotides. 
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The present invention relates to a collection or library of at least one novel nucleic acid 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with therapeutic, 
5 diagnostic and research utilities for these polynucleotides and proteins. These nucleic acid 
sequences are designated as SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. The 
polypeptides sequences are designated SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 3955- 
3960. The nucleic acids and polypeptides are provided in the Sequence Listing. In the nucleic acids 
provided in the Sequence Listing, A is adenosine; C is cytosine; G is guanine; T is thymine; and N 
1 0 is any of the four bases. In the amino acids provided in the Sequence Listing, * corresponds to the 
stop codon. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences that 
hybridize to the complement of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 under 
stringent hybridization conditions; nucleic acid sequences which are allelic variants or species 

1 5 homologues of any of the nucleic acid sequences recited above, or nucleic acid sequences that 
encode a peptide comprising a specific domain or truncation of the peptides encoded by SEQ ID 
NO: 1-984, 1969-29.52, 3937-3942 or 3949-3954. A polynucleotide comprising a nucleotide 
sequence having at least 90% identity to an identifying sequence of SEQ ID NO: 1 -984, 1 969-2952, 
3937-3942 or 3949-3954 or a degenerate variant or fragment thereof. The identifying sequence can 

20 be 1 00 base pairs in length. 

The nucleic acid sequences of the present invention also include the sequence information 
from the nucleic acid sequences of SEQ ID NO: 1-984, 1 969-2952, 3937-3942 or 3949-3954. The 
sequence information can be a segment of any one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3 954 that uniquely identifies or represents the sequence information of SEQ ID NO: 1-984, 

25 1969-2952, 3937-3942 or 3949-3954. 

A collection as used in this application can be a collection of only one polynucleotide. The 
collection of sequence information or identifying information of each sequence can be provided on 
a nucleic acid array. In one embodiment, segments of sequence information is provided on a 
nucleic acid array to detect the polynucleotide that contains the segment. The array can be designed 

30 to detect full-match or mismatch to the polynucleotide that contains the segment. The collection 
can also be provided in a computer-readable format. 

This invention also includes the reverse or direct complement of any of the nucleic acid 
sequences recited above; cloning or expression vectors containing the nucleic acid sequences; and 
host cells or organisms transformed with these expression vectors. Nucleic acid sequences (or their 

3 5 reverse or direct complements) according to the invention have numerous applications in a variety 
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of techniques known to those skilled in the art of molecular biology, such as use as hybridization 
probes, use as primers for PCR, use in an array, use in computer-readablemedia, use in sequencing 
full-length genes, use for chromosome and gene mapping, use in the recombinant production of 
protein, and use in the generation of anti-sense DNA or RNA, their chemical analogs and the like. 
5 In a preferred embodiment, the nucleic acid sequences of SEQ ID MO: 1 -984, 1 969-2952, 

3937-3942 or 3949-3954 or novel segments or parts of the nucleic acids of the invention are used as 
primers in expression assays that are well known in the art. In a particularly preferred embodiment, 
the nucleic acid sequences of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954 or novel 
segments or parts of the nucleic acids provided herein are used in diagnostics for identifying 
10 expressed genes or, as well known in the art and exemplified by Vollrath et al., Science 258:52-59 
(1992), as expressed sequence tags for physical mapping of the human genome. 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide comprising any one of the nucleotide sequences set forth in SEQ ID NO: 1 -984, 
1969-2952, 3937-3942 or 3949-3954 ; a polynucleotide comprising any of the full length protein 
15 coding sequences of SEQ ID NO: 1-984, 1969-2952,3937-3942 or 3949-3954; and a polynucleotide 
comprising any of the nucleotide sequences of the mature protein coding sequences of SEQ ID 
NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954. The polynucleotides of the present invention also 
include, but are not limited to, a polynucleotide that hybridizes under stringent hybridization 
conditions to (a) the complement of any one of the nucleotide sequences set forth in SEQ ID NO:l- 
20 984, 1969-2952, 3937-3942 or 3949-3954; (b) a nucleotide sequence encoding any one of the 
amino acid sequences set forth in the Sequence Listing; (c) a polynucleotide which is an allelic 
variant of any polynucleotides recited above; (d) a polynucleotide which encodes a species homolog 
(e.g. orthologs) of any of the proteins recited above; or (e) a polynucleotide that encodes a 
polypeptide comprising a specific domain or truncation of any of the polypeptides comprising an 
25 amino acid sequence set forth in the Sequence Listing. 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 
comprising any of the amino acid sequences set forth in SEQ ID NO: 985-1968, 2953-3936, 3943- 
3948 or 3955-3960; or the corresponding full length or mature protein. Polypeptides of the 
invention also include polypeptides with biological activity that are encoded by (a) any of the 
30 polynucleotideshavinganucleotidesequencesetforthinSEQIDNO:l-984, 1969-2952, 3937- 
3942 or 3949-3954; or (b) polynucleotides that hybridize to the complement of the polynucleotides 
of (a) under stringent hybridization conditions. Biologically or immunologically active variants of 
any of the polypeptide sequences in the Sequence Listing, and "substantial equivalents" thereof 
(e.g., with at least about 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% or 99% amino acid sequence 
35 identity) that preferably retain biological activity are also contemplated. The polypeptides of the 
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invention may be wholly or partially chemically synthesized but are preferably produced by 
recombinant means using the genetically engineered cells (e.g. host cells) of the invention. 

The invention also provides compositions comprising a polypeptide of the invention. 
Polypeptide compositions of the invention may further comprise an acceptable carrier, such as a 
5 hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The invention also provides host cells transformed or transfected with a polynucleotide of 
the invention. 

The invention also relates to methods for producing a polypeptide of the invention 
comprising growing a culture of the host cells of the invention in a suitable culture medium 

10 under conditions permitting expression of the desired polypeptide, and purifying the polypeptide 
from the culture or from the host cells. Preferred embodiments include those in which the 
protein produced by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include use 

1 5 as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and gene 
mapping, use in the recombinant production of protein, and use in generation of anti-sense DNA 
or RNA, their chemical analogs and the like. For example, when the expression of an mRNA is 
largely restricted to a particular cell or tissue type, polynucleotides of the invention can be used 
as hybridization probes to detect the presence of the particular cell or tissue mRNA in a sample 

20 using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al., Science 258:52-59 (1992), as expressed sequence tags for physical 
mappihg of the human genome. 

25 The polypeptides according to the invention can be used in a variety of conventional 

procedures and methods that are cunrently applied to other proteins. For example, a polypeptide 
of the invention can be used to generate an antibody that specifically binds the polypeptide. Such 
antibodies, particularly monoclonal antibodies, are useful for detecting or quantitating the 
polypeptide in tissue. The polypeptides of the invention can also be used as molecular weight 

30 markers, and as a food supplement. 

Methods are also provided for preventing, treating, or ameliorating a medical condition 
which comprises the step of administering to a mammalian subject a therapeutically effective 
amount of a composition comprising a polypeptide of the present invention and a 
pharmaceutical^ acceptable carrier. 
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In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant protein 
expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
5 polynucleotides or polypeptides of the invention in a sample. Such methods can, for example, be 
utilized as part of prognostic and diagnostic evaluation of disorders as recited herein and for the 
identification of subjects exhibiting a predisposition to such conditions. The invention provides 
a method for detecting the polynucleotides of the invention in a sample, comprising contacting 
the sample with a compound that binds to and forms a complex with the polynucleotide of 
10 interest for a period sufficient to form the complex and under conditions sufficient to form a 
complex and detecting the complex such that if a complex is detected, the polynucleotide of 
interest is detected. The invention also provides a method for detecting the polypeptides of the 
invention in a sample comprising contacting the sample with a compound that binds to and forms 
a complex with the polypeptide under conditions and for a period sufficient to form the complex 
1 5 and detecting the formation of the complex such that if a complex is formed, the polypeptide is 
detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 
antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
20 monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that modulate 
(i.e., increase or decrease) the expression or activity of the polynucleotides and/or polypeptides 
of the invention. Such methods can be utilized, for example, for the identification of compounds 

25 that can ameliorate symptoms of disorders as recited herein. Such methods can include, but are 
not limited to, assays for identifying compounds and other substances that interact with (e.g., 
bind to) the polypeptides of the invention. The invention provides a method for identifying a 
compound that binds to the polypeptides of the invention comprising contacting the compound 
with a polypeptide of the invention in a cell for a time sufficient to form a polypeptide/compound 

30 complex, wherein the complex drives expression of a reporter gene sequence in the cell; and 

detecting the complex by detecting the reporter gene sequence expression such that if expression 
of the reporter gene is detected the compound the binds to a polypeptide of the invention is 
identified. 

The methods of the invention also provides methods for treatment which involve the 
35 administration of the polynucleotides or polypeptides of the invention to individuals exhibiting 
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symptoms or tendencies. In addition, the invention encompasses methods for treating diseases or 
disorders as recited herein comprising administering compounds and other substances that 
modulate the overall activity of the target gene products. Compounds and other substances can 
effect such modulation either on the level of target gene/protein expression or target protein 
5 activity. 

The polypeptides of the present invention and the polynucleotides encoding them are also 
useful for the same functions known to one of skill in the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Tables 2 and 9); for which they have 
a signature region (as set forth in Tables 3 and 10); or for which they have homology to a gene 
10 family (as set forth in Tables 4 and 1 1). If no homology is set forth for a sequence, then the 

polypeptides and polynucleotides of the present invention are useful for a variety of applications, 
as described herein, including use in arrays for detection. 



15 



4. DETAILED DESCRIPTION OF THE INVENTION 



4.1 DEFINITIONS 

It must be noted that as used herein and in the appended claims, the singular forms "a", 
"an" and "the" include plural references unless the context clearly dictates otherwise. 

The term "active" refers to those forms of the polypeptide which retain the biologic 
20 and/or immunologic activities of any naturally occurring polypeptide. According to the 

invention, the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 
Likewise "immunologically active" or "immunological activity" refers to the capability of the 
natural, recombinant or synthetic polypeptide to induce a specific immune response in 
25 appropriate animals or cells and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are engaged in 
extracellular or intracellular membrane trafficking, including the export of secretory or 
enzymatic molecules as part of a normal or disease process. 

The terms "complementary" or "complementarity" refer to the natural binding of 
30 polynucleotides by base pairing. For example, the sequence 5'-AGT-3* binds to the 

complementary sequence 3'-TCA-5\ Complementarity between two single-stranded molecules 
may be "partial" such that only some of the nucleic acids bind or it may be "complete" such that 
total complementarity exists between the single stranded molecules. The degree of 
complementarity between the nucleic acid strands has significant effects on the efficiency and 
35 strength of the hybridization between the nucleic acid strands. 
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The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or an adult, including the germ cells. The term "germ line 
stem cells (GSCs)" refers to stem cells derived from primordial stem cells that provide a steady 
and continuous source of germ cells for the production of gametes. The term "primordial germ 
5 cells (PGCs)" refers to a small population of cells set aside from other ceil lineages particularly 
from the yolk sac, mesenteries, or gonadal ridges during embryogenesis that have the potential to 
differentiate into germ cells and other cells. PGCs are the source from which GSCs and ES cells 
are derived The PGCs, the GSCs and the ES cells are capable of self-renewal. Thus these cells 
not only populate the germ line and give rise to a plurality of terminally differentiated cells that 

10 comprise the adult specialized organs, but are able to regenerate themselves. 

The term "expression modulating fragment," EMF, means a series of nucleotides which 
modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 

15 include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFs are nucleic acid fragments which induce the expression of an 
operably linked ORP in response to a specific regulatory factor or physiological event. 

The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"oligonculeotide" are used interchangeably and refer to a heteropolymer of nucleotides or the 

20 sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or synthetic 
origin which may be single-stranded or double-stranded and may represent the sense or the 
antisense strand, to peptide nucleic acid (PNA) or to any DNA-like or RNA-like material. In the 
sequences herein A is adenine, C is cytosine, T is thymine, G is guanine and N is A, C, G or T 
(U). It is contemplated that where the polynucleotide is RNA, the T (thymine) in the sequences 

25 provided herein is substituted with U (uracil). Generally, nucleic acid segments provided by this 
invention may be assembled from fragments of the genome and short oligonucleotide linkers, or 
from a series of oligonucleotides, or from individual nucleotides, to provide a synthetic nucleic 
acid which is capable of being expressed in a recombinant transcriptional unit comprising 
regulatory elements derived from a microbial or viral operon, or a eukaryotic gene. 

30 The terms "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 

"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of nucleotide 
residues which are at least about 5 nucleotides, more preferably at least about 7 nucleotides, 
more preferably at least about 9 nucleotides, more preferably at least about 1 1 nucleotides and 
most preferably at least about 17 nucleotides. The fragment is preferably less than about 500 

35 nucleotides, preferably less than about 200 nucleotides, more preferably less than about 100 
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nucleotides, more preferably less than about 50 nucleotides and most preferably less than 30 
nucleotides. Preferably the probe is from about 6 nucleotides to about 200 nucleotides, 
preferably from about 15 to about 50 nucleotides, more preferably from about 17 to 30 
nucleotides and most preferably from about 20 to 25 nucleotides. Preferably the fragments can 
5 be used in polymerase chain reaction (PCR), various hybridization procedures or microarray 
procedures to identify or amplify identical or related parts of mRNA or DNA molecules. A 
fragment or segment may uniquely identify each polynucleotide sequence of the present 
invention. Preferably the fragment comprises a sequence substantially similar to any one of SEQ 
IDNOs:l-20. 

10 Probes may, for example, be used to determine whether specific mRNA molecules are 

present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA as 
described by Walsh et al. (Walsh, P.S. et al., 1992, PCR Methods Appl 1 :241-250). They may 
be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well known in the 
art. Probes of the present invention, their preparation and/or labeling are elaborated in 

15 Sambrook, J. et al., 1989, Molecular Cloning: A Laboratory Manual, Cold Spring Harbor 
Laboratory, NY; or Ausubel, P.M. et al., 1989, Current Protocols in Molecular Biology, John 
Wiley & Sons, New York NY, both of which are incorporated herein by reference in their 
entirety. 

The nucleic acid sequences of the present invention also include the sequence 

20 information from the nucleic acid sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954. The sequence information can be a segment of any one of SEQ ID NO: 1-1-984, 
1969-2952, 3937-3942 or 3949-3954 that uniquely identifies or represents the sequence 
information of that sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. One 
such segment can be a twenty-mer nucleic acid sequence because the probability that a twenty- 

25 mer is fully matched in the human genome is 1 in 300. In the human genome, there are three 
billion base pairs in one set of chromosomes. Because 4 20 possible twenty-mers exist, there are 
300 times more twenty-mers than there are base pairs in a set of human chromosomes. Using the 
same analysis, the probability for a seventeen-mer to be fully matched in the human genome is 
approximately 1 in 5. When these segments are used in arrays for expression studies, fifieen- 

30 mer segments can be used. The probability that the fifteen-mer is fully matched in the expressed 
sequences is also approximately one in five because expressed sequences comprise less than 
approximately 5% of the entire genome sequence. 

Similarly, when using sequence information for detecting a single mismatch, a segment can 
be a twenty-five mer. The probability that the twenty-five mer would appear in a human genome 

35 with a single mismatch is calculated by multiplying the probability for a full match (l-i-4 25 ) times the 
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increased probability for mismatch at each nucleotide position (3 x 25). The probability that an 
eighteen mer with a single mismatch can be detected in an array for expression studies is 
approximately one in five. The probability that a twenty-mer with a single mismatch can be 
detected in a human genome is approximately one in five. 
5 The term "open reading frame," ORF, means a series of nucleotide triplets coding for 

amino acids without any termination codons and is a sequence translatable into protein. 

The terms "operably linked" or "operably associated" refer to functionally related nucleic 
acid sequences. For example, a promoter is operably associated or operably linked with a coding 
sequence if the promoter controls the transcription of the coding sequence. While operably 
10 linked nucleic acid sequences can be contiguous and in the same reading frame, certain genetic 
elements e.g. repressor genes are not contiguously linked to the coding sequence but still control 
transcription/translation of the coding sequence. 

The term "pluripotent" refers to the capability of a cell to differentiate into a number of 
differentiated cell types that are present in an adult organism. A pluripotent cell is restricted in its 
15 differentiation capability in comparison to a totipotent cell. 

The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an oligopeptide, 
peptide, polypeptide or protein sequence or fragment thereof and to naturally occurring or 
synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a stretch of amino 
acid residues of at least about 5 amino acids, preferably at least about 7 amino acids, more 
20 preferably at least about 9 amino acids and most preferably at least about 17 or more amino 
acids. The peptide preferably is not greater than about 500 amino acids, more preferably less 
than 200 amino acids more preferably less than 150 amino acids and most preferably less than 
100 amino acids. Preferably the peptide is from about 5 to about 200 amino acids. To be active, 
any polypeptide must have sufficient length to display biological and/or immunological activity. 
25 The term "naturally occurring polypeptide" refers to polypeptides produced by cells that 

have not been genetically engineered and specifically contemplates various polypeptides arising 
from post-translational modifications of the polypeptide including, but not limited to, acetylation, 
carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

The term "translated protein coding portion" means a sequence which encodes for the full 
30 length protein which may include any leader sequence or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a peptide 
or protein without a signal or leader sequence. The "mature protein portion" means that portion 
of the protein which does not include a signal or leader sequence. The peptide may have been 
produced by processing in the cell which removes any leader/signal sequence. The mature 
35 protein portion may or may not include the initial methionine residue. The methionine residue 
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may be removed from the protein during processing in the cell. The peptide may be produced 
synthetically or the protein may have been produced using a polynucleotide only encoding for 
the mature protein coding sequence. 

The term "derivative" refers to polypeptides chemically modified by such techniques as 
5 ubiquitination, labeling (e.g., with radionuclides or various enzymes), covalent polymer 
attachment such as pegylation (derivatization with polyethylene glycol) and insertion or 
substitution by chemical synthesis of amino acids such as ornithine, which do not normally occur 
in human proteins. 

The term "variant" (or "analog") refers to any polypeptide differing from naturally 

10 occurring polypeptides by amino acid insertions, deletions, and substitutions, created using, e g., 
recombinant DNA techniques. Guidance in determining which amino acid residues may be 
replaced, added or deleted without abolishing activities of interest, may be found by comparing 
the sequence of the particular polypeptide with that of homologous peptides and minimizing the 
number of amino acid sequence changes made in regions of high homology (conserved regions) 

15 or by replacing amino acids with consensus sequence. 

Alternatively, recombinant variants encoding these same or similar polypeptides may be 
synthesized or selected by making use of the "redundancy" in the genetic code. Various codon 
substitutions, such as the silent changes which produce various restriction sites, may be 
introduced to optimize cloning into a plasmid or viral vector or expression in a particular 

20 prokaryotic or eukaryotic system. Mutations in the polynucleotide sequence may be reflected in 
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of 
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain 
affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one amino acid with 

25 another amino acid having similar structural and/or chemical properties, i.e., conservative amino 
acid replacements. "Conservative" amino acid substitutions may be made on the basis of 
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic 
nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include 
alanine, leucine, isoleucine, valine, proline, phenylalanine, tryptophan, and methionine; polar 

30 neutral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and 

glutamine; positively charged (basic) amino acids include arginine, lysine, and histidine; and 
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions" or 
"deletions" are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10 
amino acids. The variation allowed may be experimentally determined by systematically making 
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insertions, deletions, or substitutions of amino acids in a polypeptide molecule using 
recombinant DNA techniques and assaying the resulting recombinant variants for activity. 

Alternatively, where alteration of function is desired, insertions, deletions or 
non-conservative alterations can be engineered to produce altered polypeptides. Such alterations 
5 can, for example, alter one or more of the biological functions or biochemical characteristics of 
the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better suited 
for expression, scale up and the like in the host cells chosen for expression. For example, 

10 cysteine residues can be deleted or substituted with another amino acid residue in order to 
eliminate disulfide bridges. 

The terms "purified" or "substantially purified" as used herein denotes that the indicated 
nucleic acid or polypeptide is present in the substantial absence of other biological 
macromolecules, e.g., polynucleotides, proteins, and the like. In one embodiment, the 

15 polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 

preferably at least 99% by weight, of the indicated biological macromolecules present (but water, 
buffers, and other small molecules, especially molecules having a molecular weight of less than 
1000 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated from 

20 at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic acid or 
polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide is found in 
the presence of (if anything) only a solvent, buffer, ion, or other component normally present in a 
solution of the same. The terms "isolated" and "purified" do not encompass nucleic acids or 
polypeptides present in their natural source. 

25 The term "recombinant," when used herein to refer to a polypeptide or protein, means 

that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or mammalian) 
expression systems. "Microbial" refers to recombinant polypeptides or proteins made in 
bacterial or fungal (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypeptide or protein essentially free of native endogenous substances and 

30 unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in most 
bacterial cultures, e.g., E. coli, will be free of glycosylation modifications; polypeptides or 
proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or virus 

35 or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression vehicle can 
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comprise a transcriptional unit comprising an assembly of (1) a genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers, (2) a structural 
or coding sequence which is transcribed into mRN A and translated into protein, and (3) 
appropriate transcription initiation and termination sequences. Structural units intended for use 
5 in yeast or eukaryotic expression systems preferably include a leader sequence enabling 
extracellular secretion of translated protein by a host cell. Alternatively, where recombinant 
protein is expressed without a leader or transport sequence, it may include an amino terminal 
methionine residue. This residue may or may not be subsequently cleaved from the expressed 
recombinant protein to provide a final product. 

10 The term "recombinant expression system" means host cells which have stably integrated 

a recombinant transcriptional unit into chromosomal DNA or carry the recombinant 
transcriptional unit extrachromosomally. Recombinant expression systems as defined herein will 
express heterologous polypeptides or proteins upon induction of the regulatory elements linked 
to the DNA segment or synthetic gene to be expressed. This term also means host cells which 

15 have stably integrated a recombinant genetic element or elements having a regulatory role in 
gene expression, for example, promoters or enhancers. Recombinant expression systems as 
defined herein will express polypeptides or proteins endogenous to the cell upon induction of the 
regulatory elements linked to the endogenous DNA segment or gene to be expressed. The cells 
can be prokaryotic or eukaryotic. 

20 The term "secreted" includes a protein that is transported across or through a membrane, 

including transport as a result of signal sequences in its amino acid sequence when it is expressed 
in a suitable host cell. "Secreted" proteins include without limitation proteins secreted wholly 
(e.g., soluble proteins) or partially (e.g., receptors) from the cell in which they are expressed. 
"Secreted" proteins also include without limitation proteins that are transported across the 

25 membrane of the endoplasmic reticulum. "Secreted" proteins are also intended to include 

proteins containing non-typical signal sequences (e.g. Interleukin-1 Beta, see Krasney, P. A. and 
Young, P.R. (1992) Cytokine 4(2):134 -143) and factors released from damaged cells (e.g. 
Interleukin-1 Receptor Antagonist, see Arend, W.P. et. al. (1998) Annu. Rev. Immunol. 
16:27-55) 

30 Where desired, an expression vector may be designed to contain a "signal or leader 

sequence" which will direct the polypeptide through the membrane of a cell. Such a sequence 
may be naturally present on the polypeptides of the present invention or provided from 
heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in the 

35 art as stringent. Stringent conditions can include highly stringent conditions (i.e., hybridization 
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to filter-bound DNA in 0.5 M NaHP0 4 , 7% sodium dodecyl sulfate (SDS), 1 mM EDTA at 
65°C, and washing in 0.1X SSC/0.1% SDS at 68°C), and moderately stringent conditions (i.e., 
washing in 0.2X SSC/0.1% SDS at 42°C). Other exemplary hybridization conditions are 
described herein in the examples. 
5 In instances of hybridization of deoxyoligonucleotides, additional exemplary stringent 

hybridization conditions include washing in 6X SSC/0.05% sodium pyrophosphate at 37°C (for 
14-base oligonucleotides), 48°C (for 17-base oligos), 55°C (for 20-base oligonucleotides), and 
60°C (for 23 -base oligonucleotides). 

As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

10 sequences, for example a mutant sequence, that varies from a reference sequence by one or more 
substitutions, deletions, or additions, the net effect of which does not result in an adverse 
functional dissimilarity between the reference and subject sequences. Typically, such a 
substantially equivalent sequence varies from one of those listed herein by no more than about 
35% (i.e., the number of individual residue substitutions, additions, and/or deletions in a 

15 substantially equivalent sequence, as compared to the corresponding reference sequence, divided 
by the total number of residues in the substantially equivalent sequence is about 0.35 or less). 
Such a sequence is said to have 65% sequence identity to the listed sequence. In one 
embodiment, a substantially equivalent, e.g., mutant, sequence of the invention varies from a 
listed sequence by no more than 30% (70% sequence identity); in a variation of this embodiment, 

20 by no more than 25% (75% sequence identity); and in a further variation of this embodiment, by 
no more than 20% (80% sequence identity) and in a further variation of this embodiment, by no 
more than 10% (90% sequence identity) and in a further variation of this embodiment, by no 
more that 5% (95% sequence identity). Substantially equivalent, e.g., mutant, amino acid 
sequences according to the invention preferably have at least 80% sequence identity with a listed 

25 amino acid sequence, more preferably at least 85% sequence identity, more preferably at least 
90% sequence identity, more preferably at least 95% sequence identity, more preferably at least 
98% sequence identity and most preferably at least 98% idenity. Substantially equivalent 
nucleotide sequences of the invention can have lower percent sequence identities, taking into 
account, for example, the redundancy or degeneracy of the genetic code. Preferably, nucleotide 

30 sequence has at least about 65% identity, more preferably at least about 75% identity, more 
preferably at least about 80% identity, more preferably at least about 85% identity, more 
preferably at least about 90% identity, and most preferably at least about 95% identity, more 
preferably at least 98% and most preferably at least about 99% identity. For the purposes of the 
present invention, sequences having substantially equivalent biological activity and substantially 

35 equivalent expression characteristics are considered substantially equivalent. For the purposes of 
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determining equivalence, truncation of the mature sequence (e.g., via a mutation which creates a 
spurious stop codon) should be disregarded. Sequence identity may be determined, e.g., using 
the Jotun Hein method (Hein, J. (1990) Methods EnzymoL 183:626-645). Identity between 
sequences can also be determined by other methods known in the art, e.g. by varying 
5 hybridization conditions. 

The term "totipotent" refers to the capability of a cell to differentiate into all of the cell 
types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host cell so that the 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. The 
10 term "transfection" refers to the taking up of an expression vector by a suitable host cell, whether 
or not any coding sequences are in fact expressed. The term "infection" refers to the introduction 
of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment," UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a cell. UMFs can be readily identified 
1 5 using known UMFs as a target sequence or target motif with the computer-based systems 
described below. The presence and activity of a UMF can be confirmed by attaching the 
suspected UMF to a marker sequence. The resulting nucleic acid molecule is then incubated 
with an appropriate host under appropriate conditions and the uptake of the marker sequence is 
determined. As described above, a UMF will increase the frequency of uptake of a linked 
20 marker sequence. 

Each of the above terms is meant to encompass all that is described for each, unless the 
context dictates otherwise. 



4.2 NUCLEIC ACIDS OF THE INVENTION 

25 Nucleotide sequences of the invention are set forth in the Sequence Listing. 

The isolated polynucleotides of the invention include a polynucleotide comprising the 
nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954; a 
polynucleotide encoding any one of the peptide sequences of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960; and a polynucleotide comprising the nucleotide sequence encoding the 

30 mature protein coding sequence of the polypeptides of any one of SEQ ID NO: 985-1968, 2953- 
3936, 3943-3948 or 3955-3960. The polynucleotides of the present invention also include, but 
are not limited to, a polynucleotide that hybridizes under stringent conditions to (a) the 
complement of any of the nucleotides sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954; (b) nucleotide sequences encoding any one of the amino acid sequences set forth 

35 in the Sequence Listing as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960; (c) a 
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polynucleotide which is an allelic variant of any polynucleotide recited above; (d) a 
polynucleotide which encodes a species homolog of any of the proteins recited above; or (e) a 
polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides of SEQ ID NO:985-1968, 2953-3936, 3943-3948 or 3955-3960. Domains of 
5 interest may depend on the nature of the encoded polypeptide; e.g., domains in receptor-like 
polypeptides include ligand-binding, extracellular, transmembrane, or cytoplasmic domains, or 
combinations thereof; domains in immunoglobulin-like proteins include the variable 
immunoglobulin-like domains; domains in enzyme-like polypeptides include catalytic and 
substrate binding domains; and domains in ligand polypeptides include receptor-binding 
10 domains. 

The polynucleotides of the invention include naturally occurring or wholly or partially 
synthetic DNA, e.g., cDNA and genomic DNA, and RNA, e.g., mRNA. The polynucleotides 
may include all of the coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

1 5 The present invention also provides genes corresponding to the cDN A sequences disclosed 

herein. The corresponding genes can be isolated in accordance with known methods using the 
sequence information disclosed herein. Such methods include the preparation of probes or primers 
from the disclosed sequence information for identification and/or amplification of genes in 
appropriate genomic libraries or other sources of genomic materials. Further 5' and 3 1 sequence can 

20 be obtained using methods known in the ait. For example, full length cDN A or genomic DNA that 
corresponds to any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable 
hybridization conditions using any of the polynucleotides of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954 or a portion thereof as a probe. Alternatively, the polynucleotides of SEQ ID 

25 NO: 1 -984, 1969-2952, 3937-3942 or 3949-3954 may be used as the basis for suitable primer(s) 
that allow identification and/or amplification of genes in appropriate genomic DNA or cDNA 
libraries. 

The nucleic acid sequences of the invention can be assembled from ESTs and sequences 
(including cDNA and genomic sequences) obtained from one or more public databases, such as 
30 dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment information for the full-length 
gene. 

The polynucleotides of the invention also provide polynucleotides including nucleotide 
sequences that are substantially equivalent to the polynucleotides recited above. Polynucleotides 
35 according to the invention can have, e.g., at least about 65%, at least about 70%, at least about 



15 



WO 01/57190 PCT/USO 1/04098 

75%, at least about 80%, 81%, 82%, 83%, 84%, more typically at least about 85%, 86%, 87%, 
88%, 89%, and more typically at least about 90%, 91%, 92%, 93%, 94%, and even more 
typically at least about 95%, 96%, 97%, 98%, 99%, sequence identity to a polynucleotide recited 
above. 

5 Included within the scope of the nucleic acid sequences of the invention are nucleic acid 

sequence fragments that hybridize under stringent conditions to any of the nucleotide sequences 
of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or complements thereof, which 
fragment is greater than about 5 nucleotides, preferably 7 nucleotides, more preferably greater 
than 9 nucleotides and most preferably greater than 1 7 nucleotides. Fragments of, e.g. 15, 17, or 

10 20 nucleotides or more that are selective for (i.e. specifically hybridize to any one of the 

polynucleotides of the invention) are contemplated. Probes capable of specifically hybridizing to 
a polynucleotide can differentiate polynucleotide sequences of the invention from other 
polynucleotide sequences in the same family of genes or can differentiate human genes from 
genes of other species, and are preferably based on unique nucleotide sequences. 

1 5 The sequences falling within the scope of the present invention are not limited to these 

specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by comparing the sequence provided SEQ ID NO: 1 -984, 
1 969-2952, 3937-3942 or 3949-3954, a representative fragment thereof, or a nucleotide sequence at 
least 90% identical, preferably 95% identical, to SEQ ID NO: 1-984, 1 969-2952, 3937-3942 or 

20 3949-3954 with a sequence from another isolate of the same species. Furthermore, to accommodate 
codon variability, the invention includes nucleic acid molecules coding for the same amino acid 
sequences as do the specific ORFs disclosed herein. In other words, in the coding region of an 
ORF, substitution of one codon for another codon that encodes the same amino acid is expressly 
contemplated. 

25 The nearest neighbor or homology result for the nucleic acids of the present invention, 

including SEQ ID NO: 1 -984, 1969-2952, 3937-3942 or 3949-3954, can be obtained by searching a 
database using an algorithm or a program. Preferably, a BLAST which stands for Basic Local 
Alignment Search Tool is used to search for local sequence alignments (Altshul, S.F. J Mol. EvoL 
36 290-300 (1993) and Altschul S.F. et al. J. Mol. Biol. 21 :403-410 (1990)). Alternatively a 

3 0 F ASTA version 3 search against Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are also 
provided by the present invention. Species homologs may be isolated and identified by making 
suitable probes or primers from the sequences provided herein and screening a suitable nucleic 
acid source from the desired species. 
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The invention also encompasses allelic variants of the disclosed polynucleotides or 
proteins; that is, naturally-occurring alternative forms of the isolated polynucleotide which also 
encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

5 The nucleic acid sequences of the invention are further directed to sequences which 

encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of the mutation. Nucleic acids 

10 encoding the amino acid sequence variants are preferably constructed by mutating the 

polynucleotide to encode an amino acid sequence that does not occur in nature. These nucleic 
acid alterations can be made at sites that differ in the nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions). Sites at such locations 
will typically be modified in series, e.g., by substituting first with conservative choices (e.g., 

1 5 hydrophobic amino acid to a different hydrophobic amino acid) and then with more distant 

choices (e.g., hydrophobic amino acid to a charged amino acid), and then deletions or insertions 
may be made at the target site. Amino acid sequence deletions generally range from about 1 to 
30 residues, preferably about 1 to 10 residues, and are typically contiguous. Amino acid 
insertions include amino- and/or carboxyl-terminal fusions ranging in length from one to one 

20 hundred or more residues, as well as intrasequence insertions of single or multiple amino acid 
residues. Intrasequence insertions may range generally from about 1 to 10 amino residues, 
preferably from 1 to 5 residues. Examples of terminal insertions include the heterologous signal 
sequences necessary for secretion or for intracellular targeting in different host cells and 
sequences such as FLAG or poly-histidine sequences useful for purifying the expressed protein. 

25 In a preferred method, polynucleotides encoding the novel amino acid sequences are 

changed via site-directed mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of the 
site of being changed. In general, the techniques of site-directed mutagenesis are well known to 

30 those of skill in the art and this technique is exemplified by publications such as, Edelman et al., 
DNA 2: 1 83 (1983). A versatile and efficient method for producing site-specific changes in a 
polynucleotide sequence was published by Zoller and Smith, Nucleic Acids Res. 10:6487-6500 
(1982). PCR may also be used to create amino acid sequence variants of the novel nucleic acids. 
When small amounts of template DNA are used as starting material, primer(s) that differs 

35 slightly in sequence from the corresponding region in the template DNA can generate the desired 
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amino acid variant. PCR amplification results in a population of product DNA fragments that 
differ from the polynucleotide template encoding the polypeptide at the position specified by the 
primer. The product DNA fragments replace the corresponding region in the plasmid and this 
gives a polynucleotide encoding the desired amino acid variant. 
5 A further technique for generating amino acid variants is the cassette mutagenesis 

technique described in Wells et al., Gene 34:315 (1985); and other mutagenesis techniques well 
known in the art, such as, for example, the techniques in Sambrook et al., supra, and Current 
Protocols in Molecular Biology, Ausubel et al. Due to the inherent degeneracy of the genetic 
code, other DNA sequences which encode substantially the same or a functionally equivalent 

10 amino acid sequence may be used in the practice of the invention for the cloning and expression 
of these novel nucleic acids. Such DNA sequences include those which are capable of 
hybridizing to the appropriate novel nucleic acid sequence under stringent conditions. 

Polynucleotides encoding preferred polypeptide truncations of the invention can be used 
to generate polynucleotides encoding chimeric or fusion proteins comprising one or more 

1 5 domains of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of the 
polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, amplified, or 
synthetic) or RNA. Methods and algorithms for obtaining such polynucleotides are well known 
to those of skill in the art and can include, for example, methods for determining hybridization 

20 conditions that can routinely isolate polynucleotides of the desired sequence identities. 

In accordance with the invention, polynucleotide sequences comprising the mature 
protein coding sequences corresponding to any one of SEQ ID NO: 1-984, 1969-2952, 3937- 
3942 or 3949-3954, or functional equivalents thereof, may be used to generate recombinant 
DNA molecules that direct the expression of that nucleic acid, or a functional equivalent thereof, 

25 in appropriate host cells. Also included are the cDNA inserts of any of the clones identified 
herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et al. 
(1989) Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Laboratory, NY). Useful 

30 nucleotide sequences for joining to polynucleotides include an assortment of vectors, e.g., 

plasmids, cosmids, lambda phage derivatives, phagemids, and the like, that are well known in the 
art. Accordingly, the invention also provides a vector including a polynucleotide of the 
invention and a host cell containing the polynucleotide. In general, the vector contains an origin 
of replication functional in at least one organism, convenient restriction endonuclease sites, and a 

35 selectable marker for the host cell. Vectors according to the invention include expression 
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vectors, replication vectors, probe generation vectors, and sequencing vectors. A host cell 
according to the invention can be a prokaryotic or eukaryotic cell and can be a unicellular 
organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic acid 
5 having any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949- 
3954or a fragment thereof or any other polynucleotides of the invention. In one embodiment, the 
recombinant constructs of the present invention comprise a vector, such as a plasmid or viral 
vector, into which a nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-984, 
1969-2952, 3937-3942 or 3949-3954 or a fragment thereof is inserted, in a forward or reverse 

1 0 orientation. In the case of a vector comprising one of the ORFs of the present invention, the 
vector may further comprise regulatory sequences, including for example, a promoter, operably 
linked to the ORF. Large numbers of suitable vectors and promoters are known to those of skill 
in the art and are commercially available for generating the recombinant constructs of the present 
invention. The following vectors are provided by way of example. Bacterial: pBs, phagescript, 

15 PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, pNH46a (Stratagene); P Trc99A, 
pKK223-3, pKK233-3, pDR540, pRIT5 (Pharmacia). Eukaryotic: pWLneo, pSV2cat, pOG44, 
PXTI, pSG (Stratagene) pSVK3, pBPV, pMSG, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al, 

20 Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein recombinantly. Many 
suitable expression control sequences are known in the art. General methods of expressing 
recombinant proteins are also known and are exemplified in R. Kaufman, Methods in 
Enzymology 185, 537-566 (1990). As defined herein "operably linked" means that the isolated 
polynucleotide of the invention and an expression control sequence are situated within a vector 

25 or cell in such a way that the protein is expressed by a host cell which has been transformed 
(transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include lad, lacZ, T3, T7, gpt, 

30 lambda PR, and trc. Eukaryotic promoters include CMV immediate early, HSV thymidine 

kinase, early and late SV40, LTRs from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of E. coli- 

35 and S. cerevisiae TRP1 gene, and a promoter derived from a highly-expressed gene to direct 
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transcription of a downstream structural sequence. Such promoters can be derived from operons 
encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a-factor, acid 
phosphatase, or heat shock proteins, among others. The heterologous structural sequence is 
assembled in appropriate phase with translation initiation and termination sequences, and 
5 preferably, a leader sequence capable of directing secretion of translated protein into the 

periplasmic space or extracellular medium. Optionally, the heterologous sequence can encode a 
fusion protein including an amino terminal identification peptide imparting desired 
characteristics, e.g., stabilization or simplified purification of expressed recombinant product. 
Useful expression vectors for bacterial use are constructed by inserting a structural DNA 

10 sequence encoding a desired protein together with suitable translation initiation and termination 
signals in operable reading phase with a functional promoter. The vector will comprise one or 
more phenotypic selectable markers and an origin of replication to ensure maintenance of the 
vector and to, if desirable, provide amplification within the host. Suitable prokaryotic hosts for 
transformation include E. coli, Bacillus subtilis, Salmonella typhimurium and various species 

15 within the genera Pseudomonas, Streptomyces, and Staphylococcus, although others may also be 
employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial use 
can comprise a selectable marker and bacterial origin of replication derived from commercially 
available plasmids comprising genetic elements of the well known cloning vector pBR322 

20 (ATCC 37017). Such commercial vectors include, for example, pKK223-3 (Pharmacia Fine 
Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, WI, USA). These 
pBR322 "backbone" sections are combined with an appropriate promoter and the structural 
sequence to be expressed. Following transformation of a suitable host strain and growth of the 
host strain to an appropriate cell density, the selected promoter is induced or derepressed by 

25 appropriate means (e.g., temperature shift or chemical induction) and cells are cultured for an 
additional period. Cells are typically harvested by centrifugation, disrupted by physical or 
chemical means, and the resulting crude extract retained for further purification. 

Polynucleotides of the invention can also be used to induce immune responses. For 
example, as described in Fan et al., Nat. Biotech. 17:870-872 (1999), incorporated herein by 

30 reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
sequences are preferably inserted in a recombinant expression vector and may be in the form of 
naked DNA. 
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4.3 ANTISENSE 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules that 
are hybridizable to or complementary to the nucleic acid molecule comprising the nucleotide 
sequence of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, or fragments, analogs or 
5 derivatives thereof An "antisense" nucleic acid comprises a nucleotide sequence that is 

complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the coding 
strand of a double-stranded cDNA molecule or complementary to an mRNA sequence. In 
specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding 

10 strand, or to only a portion thereof. Nucleic acid molecules encoding fragments, homologs, 

derivatives and analogs of a protein of any of SEQ ID NO: 985-1 968, 2953-3936, 3943-3948 or 
3955-3960 or antisense nucleic acids complementary to a nucleic acid sequence of SEQ ID NO: 
1-984, 1969-2952, 3937-3942 or 3949-3954 are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding region" 

1 5 of the coding strand of a nucleotide sequence of the invention. The term "coding region" refers 
to the region of the nucleotide sequence comprising codons which are translated into amino acid 
residues. In another embodiment, the antisense nucleic acid molecule is antisense to a 
"noncoding region" of the coding strand of a nucleotide sequence of the invention. The term 
"noncoding region" refers to 5' and 3' sequences which flank the coding region that are not 

20 translated into amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., SEQ ID 
NO: 1-984, 1969-2952, 3937-3942 or 3949-3954), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick or Hoogsteen base pairing. The antisense 
nucleic acid molecule can be complementary to the entire coding region of a mRNA, but more 

25 preferably is an oligonucleotide that is antisense to only a portion of the coding or noncoding 
region of a mRNA. For example, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of a mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic 
acid of the invention can be constructed using chemical synthesis or enzymatic ligation reactions 

30 using procedures known in the art. For example, an antisense nucleic acid (e.g. , an antisense 
oligonucleotide) can be chemically synthesized using naturally occurring nucleotides or 
variously modified nucleotides designed to increase the biological stability of the molecules or to 
increase the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be used. 
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Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouraciI, 5-chJorouracil, 5-iodouracil, hypoxanthine, xanthine, 
4-acetylcytosine, 5 -(carboxy hydroxy lmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
5 inosine, N6-isopentenyladenine, 1 -methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2 -methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluraciI, 5-methoxyaminomethyl-2-thiouraciI, 
beta-D-mannosylqueosine, 5'-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
10 queosine, 2-thiocytosine, 5-methyU2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 

uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation {i.e., RNA transcribed from the 

15 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a protein according to the invention to thereby inhibit expression of the 

20 protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 

conventional nucleotide complementarity to form a stable duplex, or, for example, in the case of 
an antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, e.g., 
by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell surface 
receptors or antigens. The antisense nucleic acid molecules can also be delivered to cells using 

30 the vectors described herein. To achieve sufficient intracellular concentrations of antisense 
molecules, vector constructs in which the antisense nucleic acid molecule is placed under the 
control of a strong pol II or pol III promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
cc-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

35 double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, the 
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strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids Res 15: 6625-6641). The 
antisense nucleic acid molecule can also comprise a 2 -o-methylribonucleotide (Inoue et al. 
(1987) Nucleic Acids Res 15: 6131-6148) or a chimeric RNA -DNA analogue (Inoue et al. (1987) 
FEES Lett 2 15: 327-330). 

5 

4.4 RIBOZYMES AND PNA MOIETIES 

In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving a 
single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 

10 Thus, ribozymes (e.g., hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 

Nature 334:585-591)) can be used to catalytically cleave a mRNA transcripts to thereby inhibit 
translation of a mRNA. A ribozyme having specificity for a nucleic acid of the invention can be 
designed based upon the nucleotide sequence of a DNA disclosed herein (i.e., SEQ ID NO: 1- 
984, 1969-2952, 3937-3942 or 3949-3954). For example, a derivative of a Tetrahymena L-19 

15 IVS RNA can be constructed in which the nucleotide sequence of the active site is 

complementary to the nucleotide sequence to be cleaved in a SECX-encoding mRNA. See, e.g., 
Cech et al. U.S. Pat. No. 4,987,071; and Cech et al. U.S. Pat. No. 5,1 16,742. Alternatively, 
SECX mRNA can be used to select a catalytic RNA having a specific ribonuclease activity from 
a pool of RNA molecules. See, e.g., Bartel et al, (1993) Science 261 : 141 1-1418. 

20 Alternatively, gene expression can be inhibited by targeting nucleotide sequences 

complementary to the regulatory region (e.g., promoter and/or enhancers) to form triple helical 
structures that prevent transcription of the gene in target cells. See generally, Helene. (1991) 
Anticancer Drug Des. 6: 569-84; Helena et al. (1992) Ann. N. Y. Acad. Set 660:27-36; and 
Maher (1992) Bioassays 14: 807-15. 

25 In various embodiments, the nucleic acids of the invention can be modified at the base 

moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et al (1996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic acid 

30 mimics, e.g. , DNA mimics, in which the deoxyribose phosphate backbone is replaced by a 
pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et aL (1996) above; 

35 Peny-O'Keefe et al. (1996) PNAS 93: 14670-675. 
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PNAs of the invention can be used in therapeutic and diagnostic applications. For 

example, PNAs can be used as antisense or antigene agents for sequence-specific modulation of 

gene expression by, e.g., inducing transcription or translation arrest or inhibiting replication. 

PNAs of the invention can also be used, e.g., in the analysis of single base pair mutations in a 

5 gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in 

combination with other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or 

primers for DNA sequence and hybridization (Hyrup et al (J 996), above; Perry-O'Keefe (1996), 

above). 

In another embodiment, PNAs of the invention can be modified, e.g., to enhance their 

10 stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras can be generated that may 
combine the advantageous properties of PNA and DNA. Such chimeras allow DNA recognition 
enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion while the PNA 

1 5 portion would provide high binding affinity and specificity. PNA-DNA chimeras can be linked 
using linkers of appropriate lengths selected in terms of base stacking, number of bonds between 
the nucleobases, and orientation (Hyrup (1996) above). The synthesis of PNA-DNA chimeras 
can be performed as described in Hyrup (1996) above and Finn et al (1996) Nucl Acids Res 24: 
3357-63. For example, a DNA chain can be synthesized on a solid support using standard 

20 phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g., 

5 , -(4-methoxytrityl)amino-5'-deoxy-thymidine phosphoramidite, can be used between the PNA 
and the 5' end of DNA (Mag et al (1989) Nucl Acid Res 17: 5973-88). PNA monomers are then 
coupled in a stepwise manner to produce a chimeric molecule with a 5' PNA segment and a 3' 
DNA segment (Finn et al (1996) above). Alternatively, chimeric molecules can be synthesized 

25 with a 5' DNA segment and a 3* PNA segment. See, Petersen et al (1 975) Bioorg Med Chem 
LettS: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across the 
cell membrane (see, e.g., Letsinger et al, 1989, Proc. Natl Acad. Sci. U.S.A. 86:6553-6556; 
30 Lemaitre et al, 1987, Proc. Natl Acad. Set 84:648-652; PCT Publication No. W088/09810) or 
the blood-brain barrier (see, e.g., PCT Publication No. W089/10134). In addition, 
oligonucleotides can be modified with hybridization triggered cleavage agents (See, e.g., Krol et 
al, 1988, BioTechniques 6:958-976) or intercalating agents. (See, e.g., Zon, 1988, Pharm. Res, 
5: 539-549). To this end, the oligonucleotide may be conjugated to another molecule, e.g., a 
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peptide, a hybridization triggered cross-linking agent, a transport agent, a hybridization-triggered 

cleavage agent, etc. 



4.5 HOSTS 

5 The present invention further provides host cells genetically engineered to contain the 

polynucleotides of the invention. For example, such host cells may contain nucleic acids of the 
invention introduced into the host cell using known transformation, transfection or infection 
methods. The present invention still further provides host cells genetically engineered to express 
the polynucleotides of the invention, wherein such polynucleotides are in operative association 

1 0 with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. 

Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or in part, the 

15 naturally occurring promoter with all or part of a heterologous promoter so that the cells express 
the polypeptide at higher levels. The heterologous promoter is inserted in such a manner that it 
is operatively linked to the encoding sequences. See, for example, PCT International Publication 
No. WO94/12650, PCT International Publication No. WO92/20808, and PCT International 
Publication No. WO91/09955, It is also contemplated that, in addition to heterologous promoter 

20 DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 

encodes carbamyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the coding 
sequence, amplification of the marker DNA by standard selection methods results in co- 
amplification of the desired protein coding sequences in the cells. 

25 The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 

eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation (Davis, 
L. et ah, Basic Methods in Molecular Biology (1 986)). The host cells containing one of the 

30 polynucleotides of the invention, can be used in conventional manners to produce the gene 
product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
invention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 cell, 

35 COS cells, 293 cells, and Sf9 cells, as well as prokaryotic host such as E. coli and B. subtilis. 
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The most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins can 
be expressed in mammalian cells, yeast, bacteria, or other cells under the control of appropriate 
promoters. Cell-free translation systems can also be employed to produce such proteins using 
5 RNAs derived from the DNA constructs of the present invention. Appropriate cloning and 
expression vectors for use with prokaryotic and eukaryotic hosts are described by Sambrook, et 
al., in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring Harbor, New 
York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express recombinant 

10 protein. Examples of mammalian expression systems include the COS-7 lines of monkey kidney 
fibroblasts, described by Gluzman, Cell 23:175 (1981). Other cell lines capable of expressing a 
compatible vector are, for example, the CI 27, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidermal A431 cells, human Colo205 cells, 3T3 
cells, CV-1 cells, other transformed primate cell lines, normal diploid cells, cell strains derived 

15 from in vitro culture of primary tissue, primary explants, HeLa cells, mouse L cells, BHK, 

HL-60, U937, HaK or Jurkat cells. Mammalian expression vectors will comprise an origin of 
replication, a suitable promoter and also any necessary ribosome binding sites, polyadenylation 
site, splice donor and acceptor sites, transcriptional termination sequences, and 5' flanking 
nontranscribed sequences. DNA sequences derived from the SV40 viral genome, for example, 

20 SV40 origin, early promoter, enhancer, splice, and polyadenylation sites may be used to provide 
the required nontranscribed genetic elements. Recombinant polypeptides and proteins produced 
in bacterial culture are usually isolated by initial extraction from cell pellets, followed by one or 
more salting-out, aqueous ion exchange or size exclusion chromatography steps. Protein 
refolding steps can be used, as necessary, in completing configuration of the mature protein. 

25 Finally, high performance liquid chromatography (HPLC) can be employed for final purification 
steps. Microbial cells employed in expression of proteins can be disrupted by any convenient 
method, including freeze-thaw cycling, sonication, mechanical disruption, or use of cell lysing 
agents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as yeast 
30 or insects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 

Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces strains, Candida, or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli t Bacillus subtilis, Salmonella typhimurium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, it 
35 may be necessary to modify the protein produced therein, for example by phosphorylation or 
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glycosylation of the appropriate sites, in order to obtain the functional protein. Such covalent 
attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
5 inducible regulatory elements, in which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene targeting can be used 
to replace a gene's existing regulatory region with a regulatory sequence isolated from a different 
gene or a novel regulatory sequence synthesized by genetic engineering methods. Such 
regulatory sequences may be comprised of promoters, enhancers, scaffold-attachment regions, 

10 negative regulatory elements, transcriptional initiation sites, regulatory protein binding sites or 
combinations of said sequences. Alternatively, sequences which affect the structure or stability 
of the RNA or protein produced may be replaced, removed, added, or otherwise modified by 
targeting. These sequence include polyadenylation signals, mRNA stability elements, splice 
sites, leader sequences for enhancing or modifying transport or secretion properties of the 

1 5 protein, or other sequences which alter or improve the function or stability of protein or RNA 
molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple deletion 

20 of a regulatory element, such as the deletion of a tissue-specific negative regulatory element. 

Alternatively, the targeting event may replace an existing element; for example, a tissue-specific 
enhancer can be replaced by an enhancer that has broader or different cell-type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 

25 the use of one or more selectable marker genes that are contiguous with the targeting DNA, 

allowing for the selection of cells in which the exogenous DNA has integrated into the host cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such that the negatively 

30 selectable marker flanks the targeting sequence, and such that a correct homologous 

recombination event with sequences in the host cell genome does not result in the stable 
integration of the negatively selectable marker. Markers useftd for this purpose include the 
Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial xanthine-guanine 
phosphoribosyl-transferase (gpt) gene. 
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The gene targeting or gene activation techniques which can be used in accordance with 

this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 to 

Chappel; U.S. Patent No. 5,578,461 to Sherwin et ai.; International Application No. 

PCT/US92/09627 (WO93/09222) by Selden et al.; and International Application No. 

5 PCT/US90/06436 (W09 1/06667) by Skoultchi et al., each of which is incorporated by reference 

herein in its entirety. 

4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a polypeptide 

10 comprising: the amino acid sequences set forth as any one of SEQ ID NO: 985-1968, 2953-3936, 
3943-3948 or 3955-3960 or an amino acid sequence encoded by any one of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or the corresponding full 
length or mature protein. Polypeptides of the invention also include polypeptides preferably with 
biological or immunological activity that are encoded by: (a) a polynucleotide having any one of 

15 the nucleotide sequences set forth in SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954 or 
(b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ ID NO: 985- 
1968, 2953-3936, 3943-3948 or 3955-3960 or (c) polynucleotides that hybridize to the 
complement of the polynucleotides of either (a) or (b) under stringent hybridization conditions. 
The invention also provides biologically active or immunologically active variants of any of the 

20 amino acid sequences set forth as SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960 
or the corresponding foil length or mature protein; and "substantial equivalents" thereof (e.g., at 
least about 65%, at least about 70%, at least about 75%, at least about 80%, 81%, 82%, 83%, 
84%, more typically at least about 85%, 86%, 87%, 88%; 89%, and more typically at least about 
90%, 91%, 92%, 93%, 94%, and even more typically at least about 95%, 96%, 97%, 98%, 99%, 

25 sequence identity that retain biological activity. Polypeptides encoded by allelic variants may 
have a similar, increased, or decreased activity compared to polypeptides comprising SEQ ID 
NO: 985-1968, 2953-3936, 3943-3948 or 3955-3960. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity are also encompassed by the present invention. Fragments of the protein may 

30 be in linear form or they may be cyclized using known methods, for example, as described in H. 
U. Saragovi, et al., Bio/Technology 10, 773-778 (1992) and in R. S. McDowell, et al., J. Amer. 
Chem. Soc. 1 14, 9245-9253 (1992), both of which are incorporated herein by reference. Such 
fragments may be fused to carrier molecules such as immunoglobulins for many purposes, 
including increasing the valency of protein binding sites. 
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The present invention also provides both full-length and mature forms (for example, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein coding 
sequence is identified in the sequence listing by translation of the disclosed nucleotide 
sequences. The mature form of such protein may be obtained by expression of a full-length 
polynucleotide in a suitable mammalian ceil or other host cell. The sequence of the mature form 
of the protein is also determinable from the amino acid sequence of the full-length form. Where 
proteins of the present invention are membrane bound, soluble forms of the proteins are also 
provided. In such forms, part or all of the regions causing the proteins to be membrane bound 
are deleted so that the proteins are folly secreted from the cell in which they are expressed. 

Protein compositions of the present invention may further comprise an acceptable carrier, 
such as a hydrophilic, e.g., pharmaceutical^ acceptable, carrier. 

The present invention further provides isolated polypeptides encoded by the nucleic acid 
fragments of the present invention or by degenerate variants of the nucleic acid fragments of the 
present invention. By "degenerate variant 1 ' is intended nucleotide fragments which differ from a 
nucleic acid fragment of the present invention {e.g., an ORF) by nucleotide sequence but, due to 
the degeneracy of the genetic code, encode an identical polypeptide sequence. Preferred nucleic 
acid fragments of the present invention are the ORPs that encode proteins. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino acid 
sequence can be synthesized using commercially available peptide synthesizers. The 
synthetically-constructed protein sequences, by virtue of sharing primary, secondary or tertiary 
structural and/or conformational characteristics with proteins may possess biological properties 
in common therewith, including protein activity. This technique is particularly useful in 
producing small peptides and fragments of larger polypeptides. Fragments are useful, for 
example, in generating antibodies against the native polypeptide. Thus, they may be employed 
as biologically active or immunological substitutes for natural, purified proteins in screening of 
therapeutic compounds and in immunological processes for the development of antibodies. 

The polypeptides and proteins of the present invention can alternatively be purified from 
cells which have been altered to express the desired polypeptide or protein. As used herein, a 
cell is said to be altered to express a desired polypeptide or protein when the cell, through genetic 
manipulation, is made to produce a polypeptide or protein which it normally does not produce or 
which the cell normally produces at a lower level. One skilled in the art can readily adapt 
procedures for introducing and expressing either recombinant or synthetic sequences into 
eukaryotic or prokaryotic cells in order to generate a cell which produces one of the polypeptides 
or proteins of the present invention. 
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The invention also relates to methods for producing a polypeptide comprising growing a 
culture of host cells of the invention in a suitable culture medium, and purifying the protein from 
the cells or the culture in which the cells are grown. For example, the methods of the invention 
include a process for producing a polypeptide in which a host cell containing a suitable 
5 expression vector that includes a polynucleotide of the invention is cultured under conditions that 
allow expression of the encoded polypeptide. The polypeptide can be recovered from the 
culture, conveniently from the culture medium, or from a lysate prepared from the host cells and 
further purified. Preferred embodiments include those in which the protein produced by such 
process is a full length or mature form of the protein. 

10 In an alternative method, the polypeptide or protein is purified from bacterial cells which 

naturally produce the polypeptide or protein. One skilled in the art can readily follow known 
methods for isolating polypeptides and proteins in order to obtain one of the isolated 
polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HPLC, size-exclusion chromatography, ion-exchange chromatography, 

1 5 and immuno-affinity chromatography. See, e.g. , Scopes, Protein Purification: Principles and 
Practice, Springer- Verlag (1994); Sambrook, et al., in Molecular Cloning: A Laboratory 
Manual, Ausubel et al., Current Protocols in Molecular Biology. Polypeptide fragments that 
retain biological/immunological activity include fragments comprising greater than about 100 
amino acids, or greater than about 200 amino acids, and fragments that encode specific protein 

20 domains. 

The purified polypeptides can be used in in vitro binding assays which are well known in 
the art to identify molecules which bind to the polypeptides. These molecules include but are not 
limited to, for e.g., small molecules, molecules from combinatorial libraries, antibodies or other 
proteins. The molecules identified in the binding assay are then tested for antagonist or agonist 

25 activity in in vivo tissue culture or animal models that are well known in the art. In brief, the 
molecules are titrated into a plurality of cell cultures or animals and then tested for either 
cell/animal death or prolonged survival of the animal/cells. 

In addition, the peptides of the invention or molecules capable of binding to the peptides 
may be compiexed with toxins, e.g., ricin or cholera, or with other compounds that are toxic to 

30 cells. The toxin-binding molecule complex is then targeted to a tumor or other cell by the 

specificity of the binding molecule for SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 3955- 
3960. 

The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are characterized 
35 by somatic or germ cells containing a nucleotide sequence encoding the protein. 
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The proteins provided herein also include proteins characterized by amino acid sequences 

similar to those of purified proteins but into which modification are naturally provided or 
deliberately engineered. For example, modifications, in the peptide or DNA sequence, can be 
made by those skilled in the art using known techniques. Modifications of interest in the protein 
5 sequences may include the alteration, substitution, replacement, insertion or deletion of a 

selected amino acid residue in the coding sequence. For example, one or more of the cysteine 
residues may be deleted or replaced with another amino acid to alter the conformation of the 
molecule. Techniques for such alteration, substitution, replacement, insertion or deletion are 
well knoym to those skilled in the art (see, e.g., U.S. Pat. No. 4,518,584). Preferably, such 
10 alteration, substitution, replacement, insertion or deletion retains the desired activity of the 

protein. Regions of the protein that are important for the protein function can be determined by 
various methods known in the art including the alanine-scanning method which involved 
systematic substitution of single or strings of amino acids with alanine, followed by testing the 
resulting alanine-containing variant for biological activity. This type of analysis determines the 
15 importance of the substituted amino acid(s) in biological activity. Regions of the protein that are 
important for protein function may be determined by the eMATRIX program. 

Other fragments and derivatives of the sequences of proteins which would be expected to 
retain protein activity in whole or in part and are useful for screening or other immunological 
methodologies may also be easily made by those skilled in the art given the disclosures herein. 
20 Such modifications are encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of the 
invention to suitable control sequences in one or more insect expression vectors, and employing 
an insect expression system. Materials and methods for baculovirus/insect cell expression 
systems are commercially available in kit form from, e.g., Invitrogen, San Diego, Calif., U.S.A. 
25 (the MaxBat™ kit), and such methods are well known in the art, as described in Summers and 
Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), incorporated herein by 
reference. As used herein, an insect cell capable of expressing a polynucleotide of the present 
invention is "transformed." 

The protein of the invention may be prepared by culturing transformed host cells under 
30 culture conditions suitable to express the recombinant protein. The resulting expressed protein 
may then be purified from such culture {i.e., from culture medium or cell extracts) using known 
purification processes, such as gel filtration and ion exchange chromatography. The purification 
of the protein may also include an affinity column containing agents which will bind to the 
protein; one or more column steps over such affinity resins as concanavalin A-agarose, 
35 heparin-toyopearl™ or Cibacrom blue 3GA Sepharose™; one or more steps involving 
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hydrophobic interaction chromatography using such resins as phenyl ether, butyl ether, or propyl 
ether; or immunoaffinity chromatography. 

Alternatively, the protein of the invention may also be expressed in a form which will 
facilitate purification. For example, it may be expressed as a fusion protein, such as those of 
5 maltose binding protein (MBP), glutathione-S-transferase (GST) or thioredoxin (TRX), or as a 
His tag. Kits for expression and purification of such fusion proteins are commercially available 
from New England BioLab (Beverly, Mass.), Pharmacia (Piscataway, NJ.) and Invitrogen, 
respectively. The protein can also be tagged with an epitope and subsequently purified by using 
a specific antibody directed to such epitope. One such epitope ("FLAG®") is commercially 
10 available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- HPLC) 
steps employing hydrophobic RP-HPLC media, e.g., silica gel having pendant methyl or other 
aliphatic groups, can be employed to further purify the protein. Some or all of the foregoing 
purification steps, in various combinations, can also be employed to provide a substantially 
15 homogeneous isolated recombinant protein. The protein thus purified is substantially free of 

other mammalian proteins and is defined in accordance with the present invention as an "isolated 
protein." 

The polypeptides of the invention include analogs (variants). This embraces fragments, 
as well as peptides in which one or more amino acids has been deleted, inserted, or substituted. 

20 Also, analogs of the polypeptides of the invention embrace fusions of the polypeptides or 

modifications of the polypeptides of the invention, wherein the polypeptide or analog is fused to 
another moiety or moieties, e.g., targeting moiety or another therapeutic agent. Such analogs 
may exhibit improved properties such as activity and/or stability. Examples of moieties which 
may be fused to the polypeptide or an analog include, for example, targeting moieties which 

25 provide for the delivery of polypeptide to pancreatic cells, e.g., antibodies to pancreatic cells, 

antibodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as well 
as receptor and ligands expressed on pancreatic or immune cells. Other moieties which may be 
fused to the polypeptide include therapeutic agents which are used for treatment, for example, 
immunosuppressive drugs such as cyclosporin, SK506, azathioprine, CD3 antibodies and 

30 steroids. Also, polypeptides may be fused to immune modulators, and other cytokines such as 
alpha or beta interferon. 

4.6,1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 
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Preferred identity and/or similarity are designed to give the largest match between the 
sequences tested. Methods to determine identity and similarity are codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Devereux, J., et aL, Nucleic Acids Research 12(1):387 (1984); Genetics Computer Group, 
5 University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Altschul, S.F. 
et al., J. Molec. Biol. 215:403-410 (1990), PSI-BLAST (Altschul S.F. et aL, Nucleic Acids Res. 
vol. 25, pp. 3389-3402, herein incorporated by reference), eMatrix software (Wu et al., I Comp. 
Biol., Vol. 6, pp. 219-235 (1999), herein incorporated by reference), eMotif software (Nevill- 
Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by reference), pFam software 

1 0 (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1), pp. 320-322 (1 998), herein incorporated by 
reference) and the Kyte-Doolittle hydrophobocity prediction algorithm (J. Mol Biol, 157, pp. 
1 05-3 1 (1982), incorporated herein by reference). The BLAST programs are publicly available 
from the National Center for Biotechnology Information (NCBI) and other sources (BLAST 
Manual, Altschul, S., et al. NCB NLM NIH Bethesda, MD 20894; Altschul, S., et al., J. Mol. 

15 Biol. 215:403-410 (1990). 

4.7 CHIMERIC AND FUSION PROTEINS 

The invention also provides chimeric or fusion proteins. As used herein, a "chimeric 

protein" or "fusion protein" comprises a polypeptide of the invention operatively linked to 
another polypeptide. Within a fusion protein the polypeptide according to the invention can 

20 correspond to all or a portion of a protein according to the invention. In one embodiment, a 
fusion protein comprises at least one biologically active portion of a protein according to the 
invention. In another embodiment, a fusion protein comprises at least two biologically active 
portions of a protein according to the invention. Within the fusion protein, the term "operatively 
linked" is intended to indicate that the polypeptide according to the invention and the other 

25 polypeptide are fused in-frame to each other. The polypeptide can be fused to the N-terminus or 
C-terminus. 

For example, in one embodiment a fusion protein comprises a polypeptide according to 
the invention operably linked to the extracellular domain of a second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 
30 sequences of the invention are fused to the C-terminus of the GST (i.e., glutathione 
S-transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in which 
the polypeptide sequences according to the invention comprise one or more domains fused to 
sequences derived from a member of the immunoglobulin protein family. The immunoglobulin 
35 fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
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administered to a subject to inhibit an interaction between a ligand and a protein of the invention 
on the surface of a cell, to thereby suppress signal transduction in vivo. The immunoglobulin 
fusion proteins can be used to affect the bioavailability of a cognate ligand. Inhibition of the 
ligand/protein interaction may be useful therapeutically for both the treatment of proliferative 
5 and differentiate disorders, e t g, cancer as well as modulating (e.g., promoting or inhibiting) 
cell survival. Moreover, the immunoglobulin fusion proteins of the invention can be used as 
immunogens to produce antibodies in a subject, to purify ligands, and in screening assays to 
identify molecules that inhibit the interaction of a polypeptide of the invention with a ligand. 
A chimeric or fusion protein of the invention can be produced by standard recombinant 

10 DNA techniques. For example, DNA fragments coding for the different polypeptide sequences 
are ligated together in-frame in accordance with conventional techniques, e.g., by employing 
blunt-ended or stagger-ended termini for ligation, restriction enzyme digestion to provide for 
appropriate termini, filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to 
avoid undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene can 

1 5 be synthesized by conventional techniques including automated DNA synthesizers. 

Alternatively, PCR amplification of gene fragments can be carried out using anchor primers that 
give rise to complementary overhangs between two consecutive gene fragments that can 
subsequently be annealed and reamplified to generate a chimeric gene sequence (see, for 
example, Ausubel et al. (eds.) Current Protocols in Molecular Biology, John Wiley & 

20 Sons, 1992). Moreover, many expression vectors are commercially available that already encode 
a fusion moiety (e.g., a GST polypeptide). A nucleic acid encoding a polypeptide of the 
invention can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the protein of the invention. 

25 4.8 GENE THERAPY 

Mutations in the polynucleotides of the invention gene may result in loss of normal 
function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the invention; or to treat disease states involving polypeptides of 
the invention. Delivery of a functional gene encoding polypeptides of the invention to 

30 appropriate cells is effected ex vivo, in situ, or in vivo by use of vectors, and more particularly 
viral vectors (e.g., adenovirus, adeno-associated virus, or a retrovirus), or ex vivo by use of 
physical DNA transfer methods (e.g., liposomes or chemical treatments). See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of 
gene therapy technology see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific 

35 American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of any one of 
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the nucleotides of the present invention or a gene encoding the polypeptides of the present 
invention can also be accomplished with extrachromosomal substrates (transient expression) or 
artificial chromosomes (stable expression). Cells may also be cultured ex vivo in the presence of 
proteins of the present invention in order to proliferate or to produce a desired effect on or 
activity in such cells. Treated cells can then be introduced in vivo for therapeutic purposes. 
Alternatively, it is contemplated that in other human disease states, preventing the expression of 
or inhibiting the activity of polypeptides of the invention will be useful in treating the disease 
states. It is contemplated that antisense therapy or gene therapy could be applied to negatively 
regulate the expression of polypeptides of the invention. 

Other methods inhibiting expression of a protein include the introduction of antisense 
molecules to the nucleic acids of the present invention, their complements, or their translated RNA 
sequences, by methods known in the art. Further, the polypeptides of the present invention can be 
inhibited by using targeted deletion methods, or the insertion of a negative regulatory element such 
as a silencer, which is tissue specific. 

The present invention still further provides cells genetically engineered in vivo to express the 
polynucleotides of the invention, wherein such polynucleotides are in operative association with a 
regulatory sequence heterologous to the host cell which drives expression of the polynucleotides in 
the cell. These methods can be used to increase or decrease the expression of the polynucleotides of 
the present invention. 

Knowledge of DNA sequences provided by the invention allows for modification of cells to 
permit, increase, or decrease, expression of endogenous polypeptide. Cells can be modified (e.g., by 
homologous recombination) to provide increased polypeptide expression by replacing, in whole or 
in part, the naturally occurring promoter with all or part of a heterologous promoter so that the cells 
express the protein at higher levels. The heterologous promoter is inserted in such a manner that it is 
operatively linked to the desired protein encoding sequences. See, for example, PCT International 
PublicationNo. WO 94/12650, PCT International PublicationNo. WO 92/20808,and PCT 
International PublicationNo. WO 91/09955. It is also contemplated that, in addition to heterologous 
promoter DNA, amplifiable marker DNA (e.g., ada, dhfr, and the multifunctional CAD gene which 
encodes carbamyl phosphate synthase, aspartate transcarbamylase,and dihydroorotase) and/or 
intron DNA may be inserted along with the heterologous promoter DNA. If linked to the desired 
protein coding sequence, amplification of the marker DNA by standard selection methods results in 
co-amplification of the desired protein coding sequences in the cells. 

In another embodiment of the present invention, cells and tissues may be engineered to 
express an endogenous gene comprising the polynucleotides of the invention under the control of 
inducible regulatory elements, in which case the regulatory sequences of the endogenous gene may 
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be replaced by homologous recombination. As described herein, gene targeting can be used to 
replace a gene's existing regulatory region with a regulatory sequence isolated from a different gene 
or a novel regulatory sequence synthesized by genetic engineering methods. Such regulatory 
sequences may be comprised of promoters, enhancers, scaffold-attachment regions, negative 
5 regulatory elements, transcriptional initiation sites, regulatory protein binding sites or combinations 
of said sequences. Alternatively, sequences which affect the structure or stability of the RNA or 
protein produced may be replaced, removed, added, or otherwise modified by targeting. These 
sequences include polyadenylation signals, mRN A stability elements, splice sites, leader sequences 
for enhancing or modifying transport or secretion properties of the protein, or other sequences 

1 0 which alter or improve the fiinction or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of the regulatory sequence, placing the gene 
under the control of the new regulatory sequence, e. g. , inserting a new promoter or enhancer or both 
upstream of a gene. Alternatively, the targeting event may be a simple deletion of a regulatory 
element, such as the deletion of a tissue-specific negative regulatory element. Alternatively, the 

1 5 targeting event may replace an existing element; for example, a tissue-specific enhancer can be 
replaced by an enhancer that has broader or different cell-type specificity than the naturally 
occurring elements. Here, the naturally occurring sequences are deleted and new sequences are 
added. In all cases, the identification of the targeting event may be facilitated by the use of one or 
more selectable marker genes that are contiguous with the targeting DNA, allowing for the selection 

20 of cells in which the exogenous DNA has integrated into the cell genome. The identification of the 
targeting event may also be facilitated by the use of one or more marker genes exhibiting the 
property of negative selection, such that the negatively selectable marker is linked to the exogenous 
DNA, but configured such that the negatively selectable marker flanks the targeting sequence, and 
such that a correct homologous recombination event with sequences in the host cell genome does 

25 not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 
xanthine-guanine phosphoribosyl-transferase(gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance with this 
aspect of the invention are more particularly described in U.S. Patent No. 5,272,07 1 to Chappel; 

30 U.S. Patent No. 5,578,461 to Sherwinet al.; International Application No. PCT/US92/09627 
(WO93/09222)by Seldenet al.; and International Application No. PCT/US90/06436 
(W09 1/06667) by Skoultchi et al., each of which is incorporated by reference herein in its entirety. 

4.9 TRANSGENIC ANIMALS 
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In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 
5 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

10 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a promoter of the 

1 5 polynucleotides of the invention is either activated or inactivated to alter the level of expression 
of the polypeptides of the invention. Inactivation can be carried out using homologous 
recombination methods described above. Activation can be achieved by supplementing or even 
replacing the homologous promoter to provide for increased protein expression. The homologous 
promoter can be supplemented by insertion of one or more heterologous enhancer elements 

20 known to confer promoter activation in a particular tissue. 

The polynucleotides of the present invention also make possible the development, 
through, e.g., homologous recombination or knock out strategies, of animals that fail to express 
polypeptides of the invention or that express a variant polypeptide. Such animals are useful as 
models for studying the in vivo activities of polypeptide as well as for studying modulators of the 

25 polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 
invention in vivo, one or more genes provided by the invention are either over expressed or 
inactivated in the germ line of animals using homologous recombination [Capecchi, Science 
244:1288-1292 (1989)]. Animals in which the gene is over expressed, under the regulatory 

30 control of exogenous or endogenous promoter elements, are known as transgenic animals. 

Animals in which an endogenous gene has been inactivated by homologous recombination are 
referred to as "knockout" animals. Knockout animals, preferably non-human mammals, can be 
prepared as described in U.S. Patent No. 5,557,032, incorporated herein* by reference. Transgenic 
animals are useful to determine the roles polypeptides of the invention play in biological 

35 processes, and preferably in disease states. Transgenic animals are useful as model systems to 
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identify compounds that modulate lipid metabolism. Transgenic animals, preferably non-human 
mammals, are produced using methods as described in U.S. Patent No 5,489,743 and PCT 
Publication No. W094/28122, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of the polynucleotides of the 
5 invention promoter is either activated or inactivated to alter the level of expression of the 

polypeptides of the invention. Inactivation can be carried out using homologous recombination 
methods described above. Activation can be achieved by supplementing or even replacing the 
homologous promoter to provide for increased protein expression. The homologous promoter 
can be supplemented by insertion of one or more heterologous enhancer elements known to 
10 confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one or 
more of the uses or biological activities (including those associated with assays cited herein) 

15 identified herein. Uses or activities described for proteins of the present invention may be 

provided by administration or use of such proteins or of polynucleotides encoding such proteins 
(such as, for example, in gene therapies or vectors suitable for introduction of DNA). The 
mechanism underlying the particular condition or pathology will dictate whether the 
polypeptides of the invention, the polynucleotides of the invention or modulators (activators or 

20 inhibitors) thereof would be beneficial to the subject in need of treatment. Thus, "therapeutic 
compositions of the invention 55 include compositions comprising isolated polynucleotides 
(including recombinant DNA molecules, cloned genes and degenerate variants thereof) or 
polypeptides of the invention (including full length protein, mature protein and truncations or 
domains thereof), or compounds and other substances that modulate the overall activity of the 

25 target gene products, either at the level of target gene/protein expression or target protein 

activity. Such modulators include polypeptides, analogs, (variants), including fragments and 
fusion proteins, antibodies and other binding proteins; chemical compounds that directly or 
indirectly activate or inhibit the polypeptides of the invention (identified, e.g., via drug screening 
assays as described herein); antisense polynucleotides and polynucleotides suitable for triple 

30 helix formation; and in particular antibodies or other binding partners that specifically recognize 
one or more epitopes of the polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular activation 
or in one of the other physiological pathways described herein. 

35 4.10.1 RESEARCH USES AND UTILITIES 
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The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutively or at a particular stage of 
5 tissue differentiation or development or in disease states); as molecular weight markers on gels; 
as chromosome markers or tags (when labeled) to identify chromosomes or to map related gene 
positions; to compare with endogenous DNA sequences in patients to identify potential genetic 
disorders; as probes to hybridize and thus discover novel, related DNA sequences; as a source of 
information to derive PCR primers for genetic fingerprinting; as a probe to "subtract-out" known 

10 sequences in the process of discovering other novel polynucleotides; for selecting and making 
oligomers for attachment to a "gene chip" or other support, including for examination of 
expression patterns; to raise anti-protein antibodies using DNA immunization techniques; and as 
an antigen to raise anti-DNA antibodies or elicit another immune response. Where the 
polynucleotide encodes a protein which binds or potentially binds to another protein (such as, for 

15 example, in a receptor-ligand interaction), the polynucleotide can also be used in interaction trap 
assays (such as, for example, that described in Gyuris et al., Cell 75:791-803 (1993)) to identify 
polynucleotides encoding the other protein with which binding occurs or to identify inhibitors of 
the binding interaction. 

The polypeptides provided by the present invention can similarly be used in assays to 

20 determine biological activity, including in a panel of multiple proteins for high-throughput 

screening; to raise antibodies or to elicit another immune response; as a reagent (including the 
labeled reagent) in assays designed to quantitatively determine levels of the protein (or its 
receptor) in biological fluids; as markers for tissues in which the corresponding polypeptide is 
preferentially expressed (either constitutively or at a particular stage of tissue differentiation or 

25 development or in a disease state); and, of course, to isolate correlative receptors or ligands. 
Proteins involved in these binding interactions can also be used to screen for peptide or small 
molecule inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade or 
kit format for commercialization as research products. 

30 Methods for performing the uses listed above are well known to those skilled in the art. 

References disclosing such methods include without limitation "Molecular Cloning: A 
Laboratory Manual", 2d ed., Cold Spring Harbor Laboratory Press, Sambrook, J., E. F. Fritsch 
and T. Maniatis eds., 1989, and "Methods in Enzymology: Guide to Molecular Cloning 
Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 
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4.10.2 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate. In 
such cases the polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid preparation, such as in the 
form of powder, pills, solutions, suspensions or capsules. In the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium in or on which the 
microorganism is cultured. 



4.10.3 CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or inhibiting) 

15 activity or may induce production of other cytokines in certain cell populations. A 

polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity in one 
or more factor-dependent cell proliferation assays, and hence the assays serve as a convenient 
confirmation of cytokine activity. The activity of therapeutic compositions of the present 

20 invention is evidenced by any one of a number of routine factor dependent cell proliferation 
assays for cell lines including, without limitation, 32D, DA2, DA1G, T10, B9, B9/1 1, BaF3, 
MC9/G, M+(preB M+), 2E8, RB5, DAI, 123, Tl 165, HT2, CTLL2, TF-1, Mo7e, CMK, 
HUVEC, and Caco. Therapeutic compositions of the invention can be used in the following: 
Assays for T-cell or thymocyte proliferation include without limitation those described 

25 in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 
M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et aL, J. Immunol. 137:3494-3500, 1986; Bertagnolli et ah, J. Immunol. 
145:1706-1712, 1990; Bertagnolli et al., Cellular Immunology 133:327-341, 1991; Bertagnolli, 

30 et al., I. Immunol. 149:3778-3783, 1992; Bowman et al., I. Immunol. 152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells or 
thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
Kruisbeek, A. M. and Shevach, E. M. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of mouse 
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and human interleukin-y, Schreiber, R. D. In Current Protocols in Immunology. J. E. e.a. Coligan 
eds. Vol 1 pp. 6.8.1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, without limitation, those described in: Measurement of Human and Murine Interleukin 2 
5 and Interleukin 4, Bottomly, K., Davis, L. S. and Lipsky, P. E. In Current Protocols in 

Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6.3.1-6.3.12, John Wiley and Sons, Toronto. 1991; 
deVries et al., J. Exp. Med. 173:1205-1211, 1991; MoreauetaL, Nature 336:690-692, 1988; 
Greenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938, 1983; Measurement of mouse 
and human interleukin 6— Nordan, R. In Current Protocols in Immunology. J. E. Coligan eds. Vol 

10 1 pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; Smith et al., Proc. Natl. Aced. Sci. 

U.S.A. 83:1857-1861, 1986; Measurement of human Interleukin 11— Bennett, F., Giannotti, J., 
Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. J. E. Coligan eds. Vol 1 pp. 
6.15.1 John Wiley and Sons, Toronto. 1 99 1 ; Measurement of mouse and human Interleukin 
9— Ciarletta, A., Giannotti, J., Clark, S. C. and Turner, K. J. In Current Protocols in Immunology. 

15 J. E. Coligan eds. Vol 1 pp. 6.13.1, John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others, proteins 
that affect APC-T cell interactions as well as direct T-cell effects by measuring proliferation and 
cytokine production) include, without limitation, those described in: Current Protocols in 
Immunology, Ed by J. E. Coligan, A. M. Kxuisbeek, D. H. Margulies, E. M. Shevach, W Strober, 

20 Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, In Vitro assays for Mouse 
Lymphocyte Function; Chapter 6, Cytokines and their cellular receptors; Chapter 7, 
Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. Sci. USA 77:6091-6095, 
1980; Weinberger etal., Eur. J. Immun. 11:405-411, 1981; Takai et al., J. Immunol. 
137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

25 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 

A polypeptide of the present invention may exhibit stem cell growth factor activity and 
be involved in the proliferation, differentiation and survival of pluripotent and totipotent stem 
cells including primordial germ cells, embryonic stem cells, hematopoietic stem cells and/or 

30 germ line stem cells. Administration of the polypeptide of the invention to stem cells in vivo or 
ex vivo is expected to maintain and expand cell populations in a totipotential or piuripotential 
state which would be useful for re-engineering damaged or diseased tissues, transplantation, 
manufacture of bio-pharmaceuticals and the development of bio-sensors. The ability to produce 
large quantities of human cells has important working applications for the production of human 

35 proteins which currently must be obtained from non-human sources or donors, implantation of 
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cells to treat diseases such as Parkinson's, Alzheimer's and other neurodegenerative diseases; 

tissues for grafting such as bone marrow, skin, cartilage, tendons, bone, muscle (including 

cardiac muscle), blood vessels, cornea, neural cells, gastrointestinal cells and others; and organs 

for transplantation such as kidney, liver, pancreas (including islet cells), heart and lung. 

5 It is contemplated that multiple different exogenous growth factors and/or cytokines may 

be administered in combination with the polypeptide of the invention to achieve the desired 

effect, including any of the growth factors listed herein, other stem cell maintenance factors, and 

specifically including stem cell factor (SCF), leukemia inhibitory factor (LIF), Flt-3 ligand (Fit- 

3L), any of the interleukins, recombinant soluble IL-6 receptor fused to IL-6, macrophage 

10 inflammatory protein 1-alpha (MIP-1 -alpha), G-CSF, GM-CSF, thrombopoietin (TPO), platelet 
factor 4 (PF-4), platelet-derived growth factor (PDGF), neural growth factors and basic fibroblast 
growth factor (bFGF). 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells in culture will facilitate the production of large quantities of mature cells. Techniques 

15 for culturing stem cells are known in the art and administration of polypeptides of the invention, 
optionally with other growth factors and/or cytokines, is expected to enhance the survival and 
proliferation of the stem cell populations. This can be accomplished by direct administration of 
the polypeptide of the invention to the culture medium. Alternatively, stroma cells transfected 
with a polynucleotide that encodes for the polypeptide of the invention can be used as a feeder 

20 layer for the stem cell populations in culture or in vivo. Stromal support cells for feeder layers 
may include embryonic bone marrow fibroblasts, bone marrow stromal cells, fetal liver cells, or 
cultured embryonic fibroblasts (see U.S. Patent No. 5,690,926). 

Stem cells themselves can be transfected with a polynucleotide of the invention to induce 
autocrine expression of the polypeptide of the invention. This will allow for generation of 

25 undifferentiated totipotential/pluripotential stem cell lines that are useful as is or that can then be 
differentiated into the desired mature cell types. These stable cell lines can also serve as a source 
of undifferentiated totipotential/pluripotential mRNA to create cDNA libraries and templates for 
polymerase chain reaction experiments. These studies would allow for the isolation and 
identification of differentially expressed genes in stem cell populations that regulate stem cell 

30 proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful in the 
treatment of many pathological conditions. For example, polypeptides of the present invention 
may be used to manipulate stem cells in culture to give rise to neuroepithelial cells that can be 
used to augment or replace cells damaged by illness, autoimmune disease, accidental damage or 

35 genetic disorders. The polypeptide of the invention may be useful for inducing the proliferation 
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of neural cells and for the regeneration of nerve and brain tissue, i.e. for the treatment of central 
and peripheral nervous system diseases and neuropathies, as well as mechanical and traumatic 
disorders which involve degeneration, death or trauma to neural cells or nerve tissue. In addition, 
the expanded stem cell populations can also be genetically altered for gene therapy purposes and 
5 to decrease host rejection of replacement tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated cell 
types. A broadly applicable method of obtaining pure populations of a specific differentiated 
cell type from undifferentiated stem cell populations involves the use of a cell-type specific 

10 promoter driving a selectable marker. The selectable marker allows only cells of the desired type 
to survive. For example, stem cells can be induced to differentiate into cardiomyocytes (Wobus 
et aL, Differentiation, 48: 173-182, (1991); Klug et ah, J. Clin. Invest, 98(1): 216-224, (1998)) 
or skeletal muscle cells (Browder, L. W. In: Principles of Tissue Engineering eds. Lanza et aL, 
Academic Press (1 997)). Alternatively, directed differentiation of stem cells can be 

15 accomplished by culturing the stem cells in the presence of a differentiation factor such as 
retinoic acid and an antagonist of the polypeptide of the invention which would inhibit the 
effects of endogenous stem cell factor activity and allow differentiation to proceed. 

In vitro cultures of stem cells can be used to determine if the polypeptide of the invention 
exhibits stem cell growth factor activity. Stem cells are isolated from any one of various cell 

20 sources (including hematopoietic stem cells and embryonic stem cells) and cultured on a feeder 
layer, as described by Thompson et aL Proc. Natl. Acad. Sci, U.S.A., 92: 7844-7848 (1995), in 
the presence of the polypeptide of the invention alone or in combination with other growth 
factors or cytokines. The ability of the polypeptide of the invention to induce stem cells 
proliferation is determined by colony formation on semi-solid support e.g. as described by 

25 Bernstein et aL, Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 

A polypeptide of the present invention may be involved in regulation of hematopoiesis 
and, consequently, in the treatment of myeloid or lymphoid cell disorders. Even marginal 

30 biological activity in support of colony forming cells or of factor-dependent cell lines indicates 
involvement in regulating hematopoiesis, e.g. in supporting the growth and proliferation of 
erythroid progenitor cells alone or in combination with other cytokines, thereby indicating utility, 
for example, in treating various anemias or for use in conjunction with irradiation/chemotherapy 
to stimulate the production of erythroid precursors and/or erythroid cells; in supporting the 

35 growth and proliferation of myeloid cells such as granulocytes and monocytes/macrophages (i.e., 
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traditional CSF activity) useful, for example, in conjunction with chemotherapy to prevent or 

treat consequent myelo-suppression; in supporting the growth and proliferation of 

megakaryocytes and consequentiy of platelets thereby allowing prevention or treatment of 

various platelet disorders such as thrombocytopenia, and generally for use in place of or 

5 complimentary to platelet transfusions; and/or in supporting the growth and proliferation of 

hematopoietic stem cells which are capable of maturing to any and all of the above-mentioned 

hematopoietic cells and therefore find therapeutic utility in various stem cell disorders (such as 

those usually treated with transplantation, including, without limitation, aplastic anemia and 

paroxysmal nocturnal hemoglobinuria), as well as in repopulating the stem cell compartment 

10 post irradiation/chemotherapy, either in-vivo or ex-vivo (i.e., in conjunction with bone marrow 

transplantation or with peripheral progenitor cell transplantation (homologous or heterologous)) 

as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the invention can be used in the following: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 

1 5 cited above. 

Assays for embryonic stem cell differentiation (which will identify, among others, 
proteins that influence embryonic differentiation hematopoiesis) include, without limitation, 
those described in: Johansson et al. Cellular Biology 15:141-151, 1995; Keller et ah, Molecular 
and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 81:2903-2915, 1993. 

20 Assays for stem cell survival and differentiation (which will identify, among others, 

proteins that regulate lympho-hematopoiesis) include, without limitation, those described in: 
Methylcellulose colony forming assays, Freshney, M. G. In Culture of Hematopoietic Cells. R. I. 
Freshney, et al. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994; Hirayama et al., 
Proc. Natl. Acad. Sci. USA 89:5907-591 1, 1992; Primitive hematopoietic colony forming cells 

25 with high proliferative potential, McNiece, I. K. and Briddell, R. A. In Culture of Hematopoietic 
Ceils. R. I. Freshney, et al. eds. Vol pp. 23-39, Wiley-Liss, Inc., New York, N.Y. 1994; Neben et 
al., Experimental Hematology 22:353-359, 1994; Cobblestone area forming cell assay, 
Ploemacher, R. E. In Culture of Hematopoietic Cells. R. I. Freshney, et al. eds. Vol pp. 1-21, 
Wiley-Liss, Inc., New York, N.Y. 1994; Long term bone marrow cultures in the presence of 

30 stromal cells, Spooncer, E., Dexter, M. and Allen, T. In Culture of Hematopoietic Cells. R. I. 

Freshney, et al. eds. Vol pp. 163-179, Wiley-Liss, Inc., New York, N.Y. 1994; Long term culture 
initiating cell assay, Sutherland, H. J. In Culture of Hematopoietic Cells. R. I. Freshney, et al. 
eds. Vol pp. 139-162, Wiley-Liss, Inc., New York, N.Y. 1994. 

35 4.10.6 TISSUE GROWTH ACTIVITY 
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A polypeptide of the present invention also may be involved in bone, cartilage, tendon, 
ligament and/or nerve tissue growth or regeneration, as well as in wound healing and tissue 
repair and replacement, and in healing of burns, incisions and ulcers. 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
5 circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved fixation of 
artificial joints. De novo bone formation induced by an osteogenic agent contributes to the repair 
10 of congenital, trauma induced, or oncologic resection induced craniofacial defects, and also is 
useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming cells, 
stimulating growth of bone-forming cells, or inducing differentiation of progenitors of 
bone-forming cells. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
15 periodontal disease, such as through stimulation of bone and/or cartilage repair or by blocking 
inflammation or processes of tissue destruction (collagenase activity, osteoclast activity, etc.) 
mediated by inflammatory processes may also be possible using the composition of the 
invention. 

Another category of tissue regeneration activity that may involve the polypeptide of the 

20 present invention is tendon/ligament formation. Induction of tendon/ligament-like tissue or 

other tissue formation in circumstances where such tissue is not normally formed, has application 
in the healing of tendon or ligament tears, deformities and other tendon or ligament defects in 
humans and other animals. Such a preparation employing a tendon/ligament-like tissue inducing 
protein may have prophylactic use in preventing damage to tendon or ligament tissue, as well as 

25 use in the improved fixation of tendon or ligament to bone or other tissues, and in repairing 

defects to tendon or ligament tissue. De novo tendon/ligament-like tissue formation induced by 
a composition of the present invention contributes to the repair of congenital, trauma induced, or 
other tendon or ligament defects of other origin, and is also useful in cosmetic plastic surgery for 
attachment or repair of tendons or ligaments. The compositions of the present invention may 

30 provide environment to attract tendon- or ligament-forming cells, stimulate growth of tendon- or 
ligament-forming cells, induce differentiation of progenitors of tendon- or ligament-forming 
cells, or induce growth of tendon/ligament cells or progenitors ex vivo for return in vivo to effect 
tissue repair. The compositions of the invention may also be useful in the treatment of tendinitis, 
carpal tunnel syndrome and other tendon or ligament defects. The compositions may also include 

35 an appropriate matrix and/or sequestering agent as a carrier as is well known in the art. 
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The compositions of the present invention may also be useful for proliferation of neural 

cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and peripheral 

nervous system diseases and neuropathies, as well as mechanical and traumatic disorders, which 

involve degeneration, death or trauma to neural cells or nerve tissue. More specifically, a 

5 composition may be used in the treatment of diseases of the peripheral nervous system, such as 

peripheral nerve injuries, peripheral neuropathy and localized neuropathies, and central nervous 

system diseases, such as Alzheimer's, Parkinson's disease, Huntington's disease, amyotrophic 

lateral sclerosis, and Shy-Drager syndrome. Further conditions which may be treated in 

accordance with the present invention include mechanical and traumatic disorders, such as spinal 

10 cord disorders, head trauma and cerebrovascular diseases such as stroke. Peripheral neuropathies 

resulting from chemotherapy or other medical therapies may also be treatable using a 

composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure of 

non-healing wounds, including without limitation pressure ulcers, ulcers associated with vascular 

15 insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the present invention may also be involved in the generation or 

regeneration of other tissues, such as organs (including, for example, pancreas, liver, intestine, 

kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular (including vascular 

endothelium) tissue, or for promoting the growth of cells comprising such tissues. Part of the 

20 desired effects may be by inhibition or modulation of fibrotic scarring may allow normal tissue 

to regenerate. A polypeptide of the present invention may also exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosis, reperfiision injury in various tissues, and 

conditions resulting from systemic cytokine damage. 

25 A composition of the present invention may also be useful for promoting or inhibiting 

differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 

growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 

Assays for tissue generation activity include, without limitation, those described in: 

30 International Patent Publication No. W095/1 6035 (bone, cartilage, tendon); International Patent 

Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No. 

WO91/07491 (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: Winter, 

Epidermal Wound Healing, pps. 71-1 12 (Maibach, H. I. and Rovee, D. T., eds.), Year Book 
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Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. Dermatol 
71:382-84(1978). 



4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 

5 A polypeptide of the present invention may also exhibit immune stimulating or immune 

suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. A 
protein may be useful in the treatment of various immune deficiencies and disorders (including 
severe combined immunodeficiency (SCID)), e.g., in regulating (up or down) growth and 

10 proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity of NK cells 
and other cell populations. These immune deficiencies may be genetic or be caused by viral (e.g., 
HIV) as well as bacterial or fungal infections, or may result from autoimmune disorders. More 
specifically, infectious diseases causes by viral, bacterial, fungal or other infection may be 
treatable using a protein of the present invention, including infections by HIV, hepatitis viruses, 

15 herpes viruses, mycobacteria, Leishmania spp., malaria spp. and various fungal infections such 
as candidiasis. Of course, in this regard, proteins of the present invention may also be useful 
where a boost to the immune system generally may be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus erythematosus, 

20 rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Barre syndrome, 

autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, graft-versus-host 
disease and autoimmune inflammatory eye disease. Such a protein (or antagonists thereof, 
including antibodies) of the present invention may also to be useful in the treatment of allergic 
reactions and conditions (e.g., anaphylaxis, serum sickness, drug reactions, food allergies, insect 

25 venom allergies, mastocytosis, allergic rhinitis, hypersensitivity pneumonitis, urticaria, 
angioedema, eczema, atopic dermatitis, allergic contact dermatitis, erythema multiforme, 
Stevens-Johnson syndrome, allergic conjunctivitis, atopic keratoconjunctivitis, venereal 
keratoconjunctivitis, giant papillary conjunctivitis and contact allergies), such as asthma 
(particularly allergic asthma) or other respiratory problems. Other conditions, in which immune 

30 suppression is desired (including, for example, organ transplantation), may also be treatable 
using a protein (or antagonists thereof) of the present invention. The therapeutic effects of the 
polypeptides or antagonists thereof on allergic reactions can be evaluated by in vivo animals 
models such as the cumulative contact enhancement test (Lastbom et al., Toxicology 125: 59-66, 
1998), skin prick test (Hoffinann et al., Allergy 54: 446-54, 1999), guinea pig skin sensitization 
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test (Vohr et al., Arch. Toxocol. 73: 501-9), and murine local lymph node assay (Kimber et al., 
J. Toxicol. Environ. Health 53: 563-79). 

Using the proteins of the invention it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the form of inhibiting or blocking an 
5 immune response already in progress or may involve preventing the induction of an immune 
response. The functions of activated T cells may be inhibited by suppressing T cell responses or 
by inducing specific tolerance in T cells, or both. Immunosuppression of T cell responses is 
generally an active, non-antigen-specific, process which requires continuous exposure of the T 
cells to the suppressive agent. Tolerance, which involves inducing non-responsiveness or anergy 

10 in T cells, is distinguishable from immunosuppression in that it is generally antigen-specific and 
persists after exposure to the tolerizing agent has ceased. Operationally, tolerance can be 
demonstrated by the lack of a T cell response upon reexposure to specific antigen in the absence 
of the tolerizing agent. 

Down regulating or preventing one or more antigen functions (including without 

15 limitation B lymphocyte antigen functions (such as, for example, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft- versus-host disease (GVHD). For example, blockage of T cell 
function should result in reduced tissue destruction in tissue transplantation. Typically, in tissue 
transplants, rejection of the transplant is initiated through its recognition as foreign by T cells, 

20 followed by an immune reaction that destroys the transplant. The administration of a therapeutic 
composition of the invention may prevent cytokine synthesis by immune cells, such as T cells, 
and thus acts as an immunosuppressant. Moreover, a lack of costimulation may also be sufficient 
to anergize the T cells, thereby inducing tolerance in a subject. Induction of long-term tolerance 
by B lymphocyte antigen-blocking reagents may avoid the necessity of repeated administration 

25 of these blocking reagents. To achieve sufficient immunosuppression or tolerance in a subject, it 
may also be necessary to block the function of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac grafts in 

30 rats and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig fusion proteins in vivo as described in Lenschow et 
al., Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:1 1 102-1 i 105 
(1992). In addition, murine models of GVHD (see Paul ed., Fundamental Immunology, Raven 
Press, New York, 1989, pp. 846-847) can be used to determine the effect of therapeutic 

35 compositions of the invention on the development of that disease. 



WO 01/57190 PCT/USO 1/04098 

Blocking antigen function may also be therapeutically useful for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that are 
reactive against self tissue and which promote the production of cytokines and autoantibodies 
involved in the pathology of the diseases. Preventing the activation of autoreactive T cells may 
5 reduce or eliminate disease symptoms. Administration of reagents which block stimulation of T 
cells can be used to inhibit T cell activation and prevent production of autoantibodies or T 
cell-derived cytokines which may be involved in the disease process. Additionally, blocking 
reagents may induce antigen-specific tolerance of autoreactive T cells which could lead to 
long-term relief from the disease. The efficacy of blocking reagents in preventing or alleviating 

10 autoimmune disorders can be determined using a number of well-characterized animal models of 
human autoimmune diseases. Examples include murine experimental autoimmune encephalitis, 
systemic lupus erythmatosis in MRL/lpr/lpr mice or NZB hybrid mice, murine autoimmune 
collagen arthritis, diabetes mellitus in NOD mice and BB rats, and murine experimental 
myasthenia gravis (see Paul ed., Fundamental Immunology, Raven Press, New York, 1989, pp. 

15 840-856). 

Upregulation of an antigen function (e.g., a B lymphocyte antigen function), as a means 
of up regulating immune responses, may also be useful in therapy. Upregulation of immune 
responses may be in the form of enhancing an existing immune response or eliciting an initial 
immune response. For example, enhancing an immune response may be useful in cases of viral 

20 infection, including systemic viral diseases such as influenza, the common cold, and encephalitis. 
Alternatively, anti-viral immune responses may be enhanced in an infected patient by 
removing T cells from the patient, costimulating the T cells in vitro with viral antigen-pulsed 
APCs either expressing a peptide of the present invention or together with a stimulatory form of 
a soluble peptide of the present invention and reintroducing the in vitro activated T cells into the 

25 patient. Another method of enhancing anti-viral immune responses would be to isolate infected 
cells from a patient, transfect them with a nucleic acid encoding a protein of the present 
invention as described herein such that the cells express all or a portion of the protein on their 
surface, and reintroduce the transfected cells into the patient. The infected cells would now be 
capable of delivering a costimulatory signal to, and thereby activate, T cells in vivo. 

30 A polypeptide of the present invention may provide the necessary stimulation signal to T 

cells to induce a T cell mediated immune response against the transfected tumor cells. In 
addition, tumor cells which lack MHC class I or MHC class II molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected with 
nucleic acid encoding all or a portion of (e.g., a cytoplasmic-domain truncated portion) of an 

35 MHC class I alpha chain protein and p 2 microglobulin protein or an MHC class II alpha chain 
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protein and an MHC class II beta chain protein to thereby express MHC class I or MHC class II 

proteins on the cell surface. Expression of the appropriate class I or class II MHC in conjunction 

with a peptide having the activity of a B lymphocyte antigen (e.g., B7-1, B7-2, B7-3) induces a T 

cell mediated immune response against the transfected tumor cell. Optionally, a gene encoding 

5 an antisense construct which blocks expression of an MHC class II associated protein, such as 

the invariant chain, can also be cotransfected with a DNA encoding a peptide having the activity 

of a B lymphocyte antigen to promote presentation of tumor associated antigens and induce 

tumor specific immunity. Thus, the induction of a T cell mediated immune response in a human 

subject may be sufficient to overcome tumor-specific tolerance in the subject. 

1 0 The activity of a protein of the invention may, among other means, be measured by the 

following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. 
H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 

1 5 Wiley-Interscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al., Proc. Natl. Acad. Sci. USA 
78:2488-2492, 1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al, J. 
Immunol. 135:1564-1572, 1985; Takai et al, I. Immunol. 137:3494-3500, 1986; Takai et al, J. 
Immunol. 140:508-512, 1988; Bowman et al, J. Virology 61:1992-1998; Bertagnolli et al, 

20 Cellular Immunology 133:327-341, 1991; Brown et al, J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-cell dependent antibody responses and that 
affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol. 1 44:3028-3033, 1990; and Assays for B cell function: In vitro antibody production, 

25 Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. Vol 1 
pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, proteins 
that generate predominantly Thl and CTL responses) include, without limitation, those described 
in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. 

30 M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, Immunologic studies in 
Humans); Takai et al, J. Immunol. 137:3494-3500, 1986; Takai et al, J. Immunol. 140:508-512, 
1988; Bertagnolli et al, 1 Immunol. 149:3778-3783, 1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins expressed by 

35 dendritic cells that activate naive T-cells) include, without limitation, those described in: Guery 
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et aL, J. Immunol. 134:536-544, 1995; Inabaet aL, Journal of Experimental Medicine 
173:549-559, 1991; Macatonia et aL, Journal of Immunology 154:5071-5079, 1995; Porgadoret 
al., Journal of Experimental Medicine 182:255-260, 1995; Nair et aL, Journal of Virology 
67:4062-4069, 1993; Huang et aL, Science 264:961-965, 1994; Macatonia et aL, Journal of 
5 Experimental Medicine 169:1255-1264, 1989; Bhardwaj et al., Journal of Clinical Investigation 
94:797-807, 1994; and Inaba et aL, Journal of Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will identify, among others, proteins 
that prevent apoptosis after superantigen induction and proteins that regulate lymphocyte 
homeostasis) include, without limitation, those described in: Darzynkiewicz et aL, Cytometry 
10 13:795-808, 1992; Gorczyca et aL, Leukemia 7:659-670, 1993; Gorczyca et al., Cancer Research 
53:1945-1951, 1993; Itoh et aL, Cell 66:233-243, 1991; Zacharchuk, Journal of Immunology 
145:4037-4045, 1990; Zamai et aL, Cytometry 14:891-897, 1993; Gorczyca et aL, International 
Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
15 include, without limitation, those described in: Antica et aL, Blood 84: 1 1 1-1 17, 1994; Fine et aL, 
Cellular Immunology 155:1 1 1-122, 1994; Galy et aL, Blood 85:2770-2778, 1995; Toki et aL, 
Proc. Nat. Acad Sci. USA 88:7548-7551, 1991. 

4.10.8 ACTIVIN/INHIBIN ACTIVITY 

20 A polypeptide of the present invention may also exhibit activin- or inhibin-related 

activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate the 
release of follicle stimulating hormone (FSH). Thus, a polypeptide of the present invention, 

25 alone or in heterodimers with a member of the inhibin family, may be useful as a contraceptive 
based on the ability of inhibins to decrease fertility in female mammals and decrease 
spermatogenesis in male mammals. Administration of sufficient amounts of other inhibins can 
induce infertility in these mammals. Alternatively, the polypeptide of the invention, as a 
homodimer or as a heterodimer with other protein subunits of the inhibin group, may be useful as 

30 a fertility inducing therapeutic, based upon the ability of activin molecules in stimulating FSH 
release from cells of the anterior pituitary. See, for example, U.S. Pat No. 4,798,885. A 
polypeptide of the invention may also be useful for advancement of the onset of fertility in 
sexually immature mammals, so as to increase the lifetime reproductive performance of domestic 
animals such as, but not limited to, cows, sheep and pigs. 
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The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods. 

Assays for activin/inhibin activity include, without limitation, those described in: Vale et 
al., Endocrinology 91:562-572, 1972; Ling et al., Nature 321:779-782, 1986; Vale et al., Nature 
5 321:776-779, 1986; Mason et al., Nature 318:659-663, 1985; Forage et al., Proc. Natl. Acad. Sci. 
USA 83:3091-3095, 1986. 



4.10.9 CHEMOTACTIC/CHEMOKINETIC ACTIVITY 

A polypeptide of the present invention may be involved in chemotactic or chemokinetic 

10 activity for mammalian cells, including, for example, monocytes, fibroblasts, neutrophils, 
T-cells, mast cells, eosinophils, epithelial and/or endothelial cells. A polynucleotide of the 
invention can encode a polypeptide exhibiting such attributes. Chemotactic and chemokinetic 
receptor activation can be used to mobilize or attract a desired cell population to a desired site of 
action. Chemotactic or chemokinetic compositions (e.g. proteins, antibodies, binding partners, or 

15 modulators of the invention) provide particular advantages in treatment of wounds and other 
trauma to tissues, as well as in treatment of localized infections. For example, attraction of 
lymphocytes, monocytes or neutrophils to tumors or sites of infection may result in improved 
immune responses against the tumor or infecting agent. 

A protein or peptide has chemotactic activity for a particular cell population if it can 

20 stimulate, directly or indirectly, the directed orientation or movement of such cell population. 

Preferably, the protein or peptide has the ability to directly stimulate directed movement of cells. 
Whether a particular protein has chemotactic activity for a population of cells can be readily 
determined by employing such protein or peptide in any known assay for cell chemotaxis. 
Therapeutic compositions of the invention can be used in the following: 

25 Assays for chemotactic activity (which will identify proteins that induce or prevent 

chemotaxis) consist of assays that measure the ability of a protein to induce the migration of cells 
across a membrane as well as the ability of a protein to induce the adhesion of one cell 
population to another cell population. Suitable assays for movement and adhesion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. 

30 M. Kruisbeek, D. H. Marguiles, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates 
and Wiley-Interscience (Chapter 6.12, Measurement of alpha and beta Chemokines 
6.12.1-6.12.28; Taub et al. J. Clin. Invest. 95:1370-1376, 1995; Lind et al. APMIS 103:140-146, 
1995; Muller et al Eur. J. Immunol. 25:1744-1748; Gruber et al. J. of Immunol. 152:5860-5867, 
1994; Johnston et al. J. of Immunol. 153:1762-1768, 1994. 
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4.10.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in hemostatis or thrombolysis or 
thrombosis. A polynucleotide of the invention can encode a polypeptide exhibiting such 
attributes. Compositions may be useful in treatment of various coagulation disorders (including 
5 hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic events 
in treating wounds resulting from trauma, surgery or other causes. A composition of the 
invention may also be useful for dissolving or inhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction of 
cardiac and central nervous system vessels (e.g., stroke). 
10 Therapeutic compositions of the invention can be used in the following: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al, J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis Res. 
45:413-419, 1987; Humphrey et al, Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
35:467-474, 1988. 

15 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer cell generation, proliferation or 
metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. For 

20 example, the presence or increased expression of a polynucleotide/polypeptide of the invention 
may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing malignancy. 
Conversely, a defect in the gene or absence of the polypeptide may be associated with a cancer 
condition. Identification of single nucleotide polymorphisms associated with cancer or a 
predisposition to cancer may also be useful for diagnosis or prognosis. 

25 Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 

inhibiting angiogenesis (growth of new blood vessels that is necessary to support tumor growth) 
and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. Therapeutic 
compositions of the invention may be effective in adult and pediatric oncology including in solid 
phase tumors/malignancies, locally advanced tumors, human soft tissue sarcomas, metastatic 

30 cancer, including lymphatic metastases, blood cell malignancies including multiple myeloma, 
acute and chronic leukemias, and lymphomas, head and neck cancers including mouth cancer, 
larynx cancer and thyroid cancer, lung cancers including small cell carcinoma and non-small cell 
cancers, breast cancers including small cell carcinoma and ductal carcinoma, gastrointestinal 
cancers including esophageal cancer, stomach cancer, colon cancer, colorectal cancer and polyps 

35 associated with colorectal neoplasia, pancreatic cancers, liver cancer, urologic cancers including 
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bladder cancer and prostate cancer, malignancies of the female genital tract including ovarian 

carcinoma, uterine (including endometrial) cancers, and solid tumor in the ovarian follicle, 

kidney cancers including renal cell carcinoma, brain cancers including intrinsic brain tumors, 

neuroblastoma, astrocytic brain tumors, gliomas, metastatic tumor cell invasion in the central 

5 nervous system, bone cancers including osteomas, skin cancers including malignant melanoma, 

tumor progression of human skin keratinocytes, squamous cell carcinoma, basal cell carcinoma, 

hemangiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of the invention (including 

inhibitors and stimulators of the biological activity of the polypeptide of the invention) may be 

10 administered to treat cancer. Therapeutic compositions can be administered in therapeutically 
effective dosages alone or in combination with adjuvant cancer therapy such as surgery, 
chemotherapy, radiotherapy, thermotherapy, and laser therapy, and may provide a beneficial 
effect, e.g. reducing tumor size, slowing rate of tumor growth, inhibiting metastasis, or otherwise 
improving overall clinical condition, without necessarily eradicating the cancer. 

15 The composition can also be administered in therapeutically effective amounts as a 

portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs in addition to a pharmaceutically 
acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer treatment is routine. 
Anti-cancer drugs that are well known in the art and can be used as a treatment in combination 

20 with the polypeptide or modulator of the invention include: Actinomycin D, Aminoglutethimide, 
Asparaginase, Bleomycin, Busulfan, Carboplatin, Carmustine, Chlorambucil, Cisplatin (cis- 
DDP), Cyclophosphamide, Cytarabine HC1 (Cytosine arabinoside), Dacarbazine, Dactinomycin, 
Daunorubicin HQ, Doxorubicin HC1, Estramustine phosphate sodium, Etoposide (V16-213), 
Floxuridine, 5-Fluorouracil (5-Fu), Flutamide, Hydroxyurea (hydroxycarbamide), Ifosfamide, 

25 Interferon Alpha-2a, Interferon Alpha-2b, Leuprolide acetate (LHRH-releasing factor analog), 
Lomustine, Mechlorethamine HC1 (nitrogen mustard), Melphalan, Mercaptopurine, Mesna, 
Methotrexate (MTX), Mitomycin, Mitoxantrone HC1, Octreotide, Plicamycin, Procarbazine HC1, 
Streptozocin, Tamoxifen citrate, Thioguanine, Thiotepa, Vinblastine sulfate, Vincristine sulfate, 
Amsacrine, Azacitidine, Hexamethylmelamine, Interleukin-2, Mitoguazone, Pentostatin, 

30 Semustine, Teniposide, and Vindesine sulfate. 

In addition, therapeutic compositions of the invention may be used for prophylactic 
treatment of cancer. There are hereditary conditions and/or environmental situations (e.g. 
exposure to carcinogens) known in the art that predispose an individual to developing cancers. 
Under these circumstances, it may be beneficial to treat these individuals with therapeutically 

35 effective doses of the polypeptide of the invention to reduce the risk of developing cancers. 
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In vitro models can be used to determine the effective doses of the polypeptide of the 
invention as a potential cancer treatment. These in vifro models include proliferation assays of 
cultured tumor cells, growth of cultured tumor cells in soft agar (see Freshney, (1987) Culture of 
Animal Cells: A Manual of Basic Technique, Wily-Liss, New York, NY Ch 18 and Ch 21), 
5 tumor systems in nude mice as described in Giovanella et a}., J. Natl. Can. Inst., 52: 921-30 

(1974), mobility and invasive potential of tumor cells in Boyden Chamber assays as described in 
Pilkington et aL, Anticancer Res., 17: 4107-9 (1997), and angiogenesis assays such as induction 
of vascularization of the chick chorioallantoic membrane or induction of vascular endothelial 
cell migration as described in Ribatta et aL, Intl. J. Dev. BioL, 40: 1 1 89-97 (1999) and Li et aL, 
1 0 Clin. Exp. Metastasis, 1 7:423-9 (1 999), respectively. Suitable tumor cells lines are available, 
e.g. from American Type Tissue Culture Collection catalogs. 

4.10.12 RECEPTOR/LIGAND ACTIVITY 

A polypeptide of the present invention may also demonstrate activity as receptor, 
1 5 receptor ligand or inhibitor or agonist of receptor/ligand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such receptors 
and ligands include, without limitation, cytokine receptors and their ligands, receptor kinases and 
their ligands, receptor phosphatases and their ligands, receptors involved in cell-cell interactions 
and their ligands (including without limitation, cellular adhesion molecules (such as selectins, 
20 integrins and their ligands) and receptor/ligand pairs involved in antigen presentation, antigen 
recognition and development of cellular and humoral immune responses. Receptors and ligands 
are also useful for screening of potential peptide or small molecule inhibitors of the relevant 
receptor/ligand interaction. A protein of the present invention (including, without limitation, 
fragments of receptors and ligands) may themselves be useful as inhibitors of receptor/ligand 
25 interactions. 

The activity of a polypeptide of the invention may, among other means, be measured by 
the following methods: 

Suitable assays for receptor-ligand activity include without limitation those described in: 
Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
30 Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- Interscience (Chapter 7.28, 
Measurement of Cellular Adhesion under static conditions 7.28.1- 7.28.22), Takai et aL, Proc. 
Natl. Acad. Sci. USA 84:6864-6868, 1987; Bierer et aL, J. Exp. Med. 168:1145-1156, 1988; 
Rosenstein et aL, J. Exp. Med. 169:149-160 1989; Stoltenborg et aL, J. Immunol. Methods 
175:59-68, 1994; Stitt et aL, Cell 80:661-670, 1995. 
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By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that Iigand(s). Ligands may be identified 
through binding assays^ affinity chromatography, dihybrid screening assays, BIAcore assays, gel 
overlay assays, or other methods known in the art. 
5 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or a 

partial antagonist require the use of other proteins as competing ligands. The polypeptides of the 
present invention or ligand(s) thereof may be labeled by being coupled to radioisotopes, 
colorimetric molecules or a toxin molecules by conventional methods. ("Guide to Protein 
Purification" Murray P. Deutscher (ed) Methods in Enzymology Vol. 1 82 (1990) Academic 
10 Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, tritium and 
carbon- 14 . Examples of colorimetric molecules include, but are not limited to, fluorescent 
molecules such as fluorescamine, or rhodamine or other colorimetric molecules. Examples of 
toxins include, but are not limited, to ricin. 

15 4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening techniques. 
The polypeptides or fragments employed in such a test may either be free in solution, affixed to a 
solid support, borne on a cell surface or located intracellularly. One method of drug screening 

20 utilizes eukaryotic or prokaryotic host cells which are stably transformed with recombinant 

nucleic acids expressing the polypeptide or a fragment thereof. Drugs are screened against such 
transformed cells in competitive binding assays. Such cells, either in viable or fixed form, can 
be used for standard binding assays. One may measure, for example, the formation of complexes 
between polypeptides of the invention or fragments and the agent being tested or examine the 

25 diminution in complex formation between the novel polypeptides and an appropriate cell line, 
which are well known in the art. 

Sources for test compounds that may be screened for ability to bind to or modulate (i.e., 
increase or decrease) the activity of polypeptides of the invention include (1) inorganic and 
organic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

30 comprised of either random or mimetic peptides, oligonucleotides or organic molecules. 

Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or compounds 
that are identified as "hits" or "leads" via natural product screening. 

The sources of natural product libraries are microorganisms (including bacteria and 

35 fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
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screening may be created by: (1) fermentation and extraction of broths from soil, plant or marine 
microorganisms or (2) extraction of the organisms themselves. Natural product libraries include 
polyketides, non-ribosomal peptides, and (non-naturally occurring) variants thereof. For a 
review, see Science 252:63-68 (1998). 
5 Combinatorial libraries are composed of iarge numbers of peptides, oligonucleotides or 

organic compounds and can be readily prepared by traditional automated synthesis methods, 
PCR, cloning or proprietary synthetic methods. Of particular interest are peptide and 
oligonucleotide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide libraries. 

10 For a review of combinatorial chemistry and libraries created therefrom, see Myers, Curr. Opin, 
Biotechnol 8:701-707 (1997). For reviews and examples of peptidomimetic libraries, see 
Al-Obeidi et aL, Mol Biotechnol 9(3):205-23 (1998); Hruby et al., Curr Opin Chem Biol, 
1(1): 1 14-19 (1997); Dorner et aL, BioorgMed Chem, 4(5):709-15 (1996) (alkylated dipeptides). 
Identification of modulators through use of the various libraries described herein permits 

1 5 modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to bind a 
polypeptide of the invention. The molecules identified in the binding assay are then tested for 
antagonist or agonist activity in in vivo tissue culture or animal models that are well known in the 
art. In brief, the molecules are titrated into a plurality of cell cultures or animals and then tested 
for either cell/animal death or prolonged survival of the animal/cells. 

20 The binding molecules thus identified may be complexed with toxins, e.g., ricin or 

cholera, or with other compounds that are toxic to cells such as radioisotopes. The toxin-binding 
molecule complex is then targeted to a tumor or other cell by the specificity of the binding 
molecule for a polypeptide of the invention. Alternatively, the binding molecules may be 
complexed with imaging agents for targeting and imaging purposes. 

25 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e.g. a 
ligand or a receptor. The art provides numerous assays particularly useful for identifying 
previously unknown binding partners for receptor polypeptides of the invention. For example, 

30 expression cloning using mammalian or bacterial cells, or dihybrid screening assays can be used 
to identify polynucleotides encoding binding partners. As another example, affinity 
chromatography with the appropriate immobilized polypeptide of the invention can be used to 
isolate polypeptides that recognize and bind polypeptides of the invention. There are a number 
of different libraries used for the identification of compounds, and in particular small molecules, 

35 that modulate (z.e., increase or decrease) biological activity of a polypeptide of the invention. 
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Ligands for receptor polypeptides of the invention can also be identified by adding exogenous 

ligands, or cocktails of ligands to two cells populations that are genetically identical except for 

the expression of the receptor of the invention: one cell population expresses the receptor of the 

invention whereas the other does not. The response of the two cell populations to the addition of 

5 ligands(s) are then compared. Alternatively, an expression library can be co-expressed with the 

polypeptide of the invention in cells and assayed for an autocrine response to identify potential 

ligand(s). As still another example, BIAcore assays, gel overlay assays, or other methods known 

in the art can be used to identify binding partner polypeptides, including, (1) organic and 

inorganic chemical libraries, (2) natural product libraries, and (3) combinatorial libraries 

10 comprised of random peptides, oligonucleotides or organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of the 
polypeptide of the invention can be determined. For example, a chimeric protein in which the 
cytoplasmic domain of the polypeptide of the invention is fused to the extracellular portion of a 
protein, whose ligand has been identified, is produced in a host cell. The cell is thea incubated 

1 5 with the ligand specific for the extracellular portion of the chimeric protein, thereby activating 
the chimeric receptor. Known downstream proteins involved in intracellular signaling can then 
be assayed for expected modifications i.e. phosphorylation. Other methods known to those in the 
art can also be used to identify signaling molecules involved in receptor activity. 



20 4.10.15 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-inflammatory activity. The 
anti-inflammatory activity may be achieved by providing a stimulus to cells involved in the 
inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for example, 
cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the inflammatory 

25 process, inhibiting or promoting cell extravasation, or by stimulating or suppressing production 
of other factors which more directly inhibit or promote an inflammatory response. Compositions 
with such activities can be used to treat inflammatory conditions including chronic or acute 
conditions), including without limitation intimation associated with infection (such as septic 
shock, sepsis or systemic inflammatory response syndrome (SIRS)), ischemia-reperfiision injury, 

30 endotoxin lethality, arthritis, complement-mediated hyperacute rejection, nephritis, cytokine or 
chemokine-induced lung injury, inflammatory bowel disease, Crohn's disease or resulting from 
over production of cytokines such as TNF or IL-1 . Compositions of the invention may also be 
useful to treat anaphylaxis and hypersensitivity to an antigenic substance or material. 
Compositions of this invention may be utilized to prevent or treat conditions such as, but not 

35 limited to, sepsis, acute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid 
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arthritis, chronic inflammatory arthritis, pancreatic cell damage from diabetes mellitus type 1, 
graft versus host disease, inflammatory bowel disease, inflamation associated with pulmonary 
disease, other autoimmune disease or inflammatory disease, an antiproliferative agent such as for 
acute or chronic mylegenous leukemia or in the prevention of premature labor secondary to 
5 intrauterine infections. 



4.10.16 LEUKEMIAS 

Leukemias and related disorders may be treated or prevented by administration of a 
therapeutic that promotes or inhibits function of the polynucleotides and/or polypeptides of the 
10 invention. Such leukemias and related disorders include but are not limited to acute leukemia, 
acute lymphocytic leukemia, acute myelocytic leukemia, myeloblasts, promyelocyte, 
myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic myelocytic 
(granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such disorders, see 
Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

15 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon thus observing an indication of 

20 therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
neurons, or demyelination. Nervous system lesions which may be treated in a patient (including 
human and non-human mammalian patients) according to the invention include but are not 
limited to the following lesions of either the central (including spinal cord, brain) or peripheral 

25 nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated with 
surgery, for example, lesions which sever a portion of the nervous system, or compression 
injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
30 results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 

infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or injured 
as a result of infection, for example, by an abscess or associated with infection by human 
immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 

35 tuberculosis, syphilis; 



59 



WO 01/57190 PCT/USO 1/04098 

(iv) degenerative lesions, in which a portion of the nervous system is destroyed or 

injured as a result of a degenerative process including but not limited to degeneration associated 

with Parkinson's disease, Alzheimer's disease, Huntington's chorea, or amyotrophic lateral 

sclerosis; 

5 (v) lesions associated with nutritional diseases or disorders, in which a portion of the 

nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
including but not limited to, vitamin B 12 deficiency, folic acid deficiency, Wernicke disease, 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus 
callosum), and alcoholic cerebellar degeneration; 
10 (vi) neurological lesions associated with systemic diseases including but not limited to 

diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, carcinoma, or 
sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 
neurotoxins; and 

15 (viii) demyelinated lesions in which a portion of the nervous system is destroyed or 

injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are useful according to the invention for treatment of a nervous 

20 system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example, and not by way of limitation, therapeutics which elicit 
any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; 

25 (iii) increased production of a neuron-associated molecule in culture or in vivo, e.g., 

choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 
(iv) decreased symptoms of neuron dysfunction in vivo. 
Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 

30 forth in Arakawa et al. (1 990, J. Neurosci. 1 0:3507-351 5); increased sprouting of neurons may 
be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules may 
be measured by bioassay, enzymatic assay, antibody binding, Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured by 
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assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor neuron 

conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 

invention include but are not limited to disorders such as infarction, infection, exposure to toxin, 

5 trauma, surgical damage, degenerative disease or malignancy that may affect motor neurons as 

well as other components of the nervous system, as well as disorders that selectively affect 

neurons such as amyotrophic lateral sclerosis, and including but not limited to progressive spinal 

muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, infantile and juvenile 

muscular atrophy, progressive bulbar paralysis of childhood (Fazio-Londe syndrome), 

10 poliomyelitis and the post polio syndrome, and Hereditary Motorsensory Neuropathy 

(Charcot-Marie-Tooth Disease). 



4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following additional 

15 activities or effects: inhibiting the growth, infection or function of, or killing, infectious agents, 
including, without limitation, bacteria, viruses, fungi and other parasites; effecting (suppressing 
or enhancing) bodily characteristics, including, without limitation, height, weight, hair color, eye 
color, skin, fat to lean ratio or other tissue pigmentation, or organ or body part size or shape 
(such as, for example, breast augmentation or diminution, change in bone form or shape); 

20 effecting biorhythms or circadian cycles or rhythms; effecting the fertility of male or female 
subjects; effecting the metabolism, catabolism, anabolism, processing, utilization, storage or 
elimination of dietary fat, lipid, protein, carbohydrate, vitamins, minerals, co-factors or other 
nutritional factors or component(s); effecting behavioral characteristics, including, without 
limitation, appetite, libido, stress, cognition (including cognitive disorders), depression f 

25 (including depressive disorders) and violent behaviors; providing analgesic effects or other pain 
reducing effects; promoting differentiation and growth of embryonic stem cells in lineages other 
than hematopoietic lineages; hormonal or endocrine activity; in the case of enzymes, correcting 
deficiencies of the enzyme and treating deficiency-related diseases; treatment of 
hyperproliferative disorders (such as, for example, psoriasis); immunoglobulin-like activity (such 

30 as, for example, the ability to bind antigens or complement); and the ability to act as an antigen 
in a vaccine composition to raise an immune response against such protein or another material or 
entity which is cross-reactive with such protein. 



4.10.19 IDENTIFICATION OF POLYMORPHISMS 
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The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for diagnosis 
and treatment. Such polymorphisms may be associated with, e.g., differential predisposition or 
susceptibility to various disease states (such as disorders involving inflammation or immune 
5 response) or a differential response to drug administration, and this genetic information can be 
used to tailor preventive or therapeutic treatment appropriately. For example, the existence of a 
polymorphism associated with a predisposition to inflammation or autoimmune disease makes 
possible the diagnosis of this condition in humans by identifying the presence of the 
polymorphism. 

10 Polymorphisms can be identified in a variety of ways known in the art which all 

generally involve obtaining a sample from a patient, analyzing DNA from the sample, optionally 
involving isolation or amplification of the DNA, and identifying the presence of the 
polymorphism in the DNA. For example, PCR may be used to amplify an appropriate fragment 
of genomic DNA which may then be sequenced. Alternatively, the DNA may be subjected to 

15 allele-specific oligonucleotide hybridization (in which appropriate oligonucleotides are 

hybridized to the DNA under conditions permitting detection of a single base mismatch) or to a 
single nucleotide extension assay (in which an oligonucleotide that hybridizes immediately 
adjacent to the position of the polymorphism is extended with one or more labeled nucleotides). 
In addition, traditional restriction fragment length polymorphism analysis (using restriction 

20 enzymes that provide differential digestion of the genomic DNA depending on the presence or 
absence of the polymorphism) may be performed. Arrays with nucleotide sequences of the 
present invention can be used to detect polymorphisms. The array can comprise modified 
nucleotide sequences of the present invention in order to detect the nucleotide sequences of the 
present invention. In the alternative, any one of the nucleotide sequences of the present 

25 invention can be placed on the array to detect changes from those sequences. 

Alternatively a polymorphism resulting in a change in the amino acid sequence could 
also be detected by detecting a corresponding change in amino acid sequence of the protein, e.g., 
by an antibody specific to the variant sequence. 

30 4.10.20 ARTHRITIS AND INFLAMMATION 

The immunosuppressive effects of the compositions of the invention against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model system 
is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et at., 1983, 
Science, 219:56, or by B. Waksman et al., 1963, Int. Arch. Allergy Appl. Immunol., 23:129. 
35 Induction of the disease can be caused by a single injection, generally intradermally, of a 
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suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 
route of injection can vary, but rats may be injected at the base of the tail with an adjuvant 
mixture. The polypeptide is administered in phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 
5 The procedure for testing the effects of the test compound would consist of intradermally 

injecting killed Mycobacterium tuberculosis in CFA followed by immediately administering the 
test compound and subsequent treatment every other day until day 24. At 14, 15, 18, 20, 22, and 
24 days after injection of Mycobacterium CFA, an overall arthritis score may be obtained as 
described by J. Holoskitz above. An analysis of the data would reveal that the test compound 
10 would have a dramatic affect on the swelling of the joints as measured by a decrease of the 
arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions (including polypeptide fragments, analogs, variants and antibodies or 
1 5 other binding partners or modulators including antisense polynucleotides) of the invention have 
numerous applications in a variety of therapeutic methods. Examples of therapeutic applications 
include, but are not limited to, those exemplified herein. 

4.11.1 EXAMPLE 

20 One embodiment of the invention is the administration of an effective amount of the 

polypeptides or other composition of the invention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the invention. While the mode of 
administration is not particularly important, parenteral administration is preferred. An 
exemplary mode of administration is to deliver an intravenous bolus. The dosage of the 

25 polypeptides or other composition of the invention will normally be determined by the 

prescribing physician. It is to be expected that the dosage will vary according to the age, weight, 
condition and response of the individual patient. Typically, the amount of polypeptide 
administered per dose will be in the range of about 0.01|ag/kg to 100 mg/kg of body weight, with 
the preferred dose being about 0.1|Lig/kg to 10 mg/kg of patient body weight. For parenteral 

30 administration, polypeptides of the invention will be formulated in an injectable form combined 
with a pharmaceutically acceptable parenteral vehicle. Such vehicles are well known in the art 
and examples include water, saline, Ringer's solution, dextrose solution, and solutions consisting 
of small amounts of the human serum albumin. The vehicle may contain minor amounts of 
additives that maintain the isotonicity and stability of the polypeptide or other active ingredient 

35 The preparation of such solutions is within the skill of the art. 
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4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OF 
ADMINISTRATION 

A protein or other composition of the present invention (from whatever source derived, 
5 including without limitation from recombinant and non-recombinant sources and including 

antibodies and other binding partners of the polypeptides of the invention) may be administered 
to a patient in need, by itself, or in pharmaceutical compositions where it is mixed with suitable 
carriers or excipient(s) at doses to treat or ameliorate a variety of disorders. Such a composition 
may optionally contain (in addition to protein or other active ingredient and a carrier) diluents, 

10 fillers, salts, buffers, stabilizers, solubilizers, and other materials well known in the art. The term 
"pharmaceutically acceptable" means a non-toxic material that does not interfere with the 
effectiveness of the biological activity of the active ingredient(s). The characteristics of the 
carrier will depend on the route of administration. The pharmaceutical composition of the 
invention may also contain cytokines, lymphokines, or other hematopoietic factors such as 

15 M-CSF, GM-CSF, TNF, IL-1, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-9, IL-10, IL-1 1, IL-12, 
IL-13, IL-14, IL-1 5, IFN, TNF0, TNF1, TNF2, G-CSF, Meg-CSF, thrombopoietin, stem cell 
factor, and erythropoietin. In further compositions, proteins of the invention may be combined 
with other agents beneficial to the treatment of the disease or disorder in question. These agents 
include various growth factors such as epidermal growth factor (EGF), platelet-derived growth 

20 factor (PDGF), transforming growth factors (TGF-a and TGF-p), insulin-like growth factor 
(IGF), as well as cytokines described herein. 

The pharmaceutical composition may further contain other agents which either enhance 
the activity of the protein or other active ingredient or complement its activity or use in 
treatment. Such additional factors and/or agents may be included in the pharmaceutical 

25 composition to produce a synergistic effect with protein or other active ingredient of the 
invention, or to minimize side effects. Conversely, protein or other active ingredient of the 
present invention may be included in formulations of the particular clotting factor, cytokine, 
lymphokine, other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokine, lymphokine, other 

30 hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory agent (such as 
IL-IRa, IL-1 Hyl , IL-1 Hy2, anti-TNF, corticosteroids, immunosuppressive agents). A protein 
of the present invention may be active in multimers (e.g., heterodimers or homodimers) or 
complexes with itself or other proteins. As a result, pharmaceutical compositions of the 
invention may comprise a protein of the invention in such multimeric or complexed form. 
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As an alternative to being included in a pharmaceutical composition of the invention 
including a first protein, a second protein or a therapeutic agent may be concurrently 
administered with the first protein (e.g., at the same time, or at differing times provided that 
therapeutic concentrations of the combination of agents is achieved at the treatment site). 
5 Techniques for formulation and administration of the compounds of the instant application may 
be found in "Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, latest 
edition. A therapeutically effective dose further refers to that amount of the compound sufficient 
to result in amelioration of symptoms, e.g., treatment, healing, prevention or amelioration of the 
relevant medical condition, or an increase in rate of treatment, healing, prevention or 
10 amelioration of such conditions. When applied to an individual active ingredient, administered 
alone, a therapeutically effective dose refers to that ingredient alone. When applied to a 
combination, a therapeutically effective dose refers to combined amounts of the active 
ingredients that result in the therapeutic effect, whether administered in combination, serially or 
simultaneously. 

15 In practicing the method of treatment or use of the present invention, a therapeutically 

effective amount of protein or other active ingredient of the present invention is administered to 
a mammal having a condition to be treated. Protein or other active ingredient of the present 
invention may be administered in accordance with the method of the invention either alone or in 
combination with other therapies such as treatments employing cytokines, lymphokines or other 

20 hematopoietic factors. When co- administered with one or more cytokines, lymphokines or other 
hematopoietic factors, protein or other active ingredient of the present invention may be 
administered either simultaneously with the cytokine(s), lymphokine(s), other hematopoietic 
factor(s), thrombolytic or anti-thrombotic factors, or sequentially. If administered sequentially, 
the attending physician will decide on the appropriate sequence of administering protein or other 

25 active ingredient of the present invention in combination with cytokine(s), lymphokine(s), other 
hematopoietic factor(s), thrombolytic or anti-thrombotic factors. 

4.12,1 ROUTES OF ADMINISTRATION 

Suitable routes of administration may, for example, include oral, rectal, transmucosal, or 
30 intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct intraventricular, intravenous, 
intraperitoneal, intranasal, or intraocular injections. Administration of protein or other active 
ingredient of the present invention used in the pharmaceutical composition or to practice the 
method of the present invention can be carried out in a variety of conventional ways, such as oral 
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ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, parenteral 
or intravenous injection. Intravenous administration to the patient is preferred. 

Alternately, one may administer the compound in a local rather than systemic manner, for 
example, via injection of the compound directly into a arthritic joints or in fibrotic tissue, often in 
5 a depot or sustained release formulation. In order to prevent the scarring process frequently 
occurring as complication of glaucoma surgery, the compounds may be administered topically, 
for example, as eye drops. Furthermore, one may administer the drug in a targeted drug delivery 
system, for example, in a liposome coated with a specific antibody, targeting, for example, 
arthritic or fibrotic tissue. The liposomes will be targeted to and taken up selectively by the 
10 afflicted tissue. 

The polypeptides of the invention are administered by any route that delivers an effective 
dosage to the desired site of action. The determination of a suitable route of administration and 
an effective dosage for a particular indication is within the level of skill in the art. Preferably for 
wound treatment, one administers the therapeutic compound directly to the site. Suitable dosage 
1 5 ranges for the polypeptides of the invention can be extrapolated from these dosages or from 

similar studies in appropriate animal models. Dosages can then be adjusted as necessary by the 
clinician to provide maximal therapeutic benefit. 



4.12.2 COMPOSITIONS/FORMULATIONS 

20 Pharmaceutical compositions for use in accordance with the present invention thus may 

be formulated in a conventional manner using one or more physiologically acceptable carriers 
comprising excipients and auxiliaries which facilitate processing of the active compounds into 
preparations which can be used pharmaceutically. These pharmaceutical compositions may be 
manufactured in a manner that is itself known, e.g., by means of conventional mixing, 

25 dissolving, granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping or 

lyophilizing processes. Proper formulation is dependent upon the route of administration chosen. 
When a therapeutically effective amount of protein or other active ingredient of the present 
invention is administered orally, protein or other active ingredient of the present invention will 
be in the form of a tablet, capsule, powder, solution or elixir. When administered in tablet form, 

30 the pharmaceutical composition of the invention may additionally contain a solid carrier such as 
a gelatin or an adjuvant. The tablet, capsule, and powder contain from about 5 to 95% protein or 
other active ingredient of the present invention, and preferably from about 25 to 90% protein or 
other active ingredient of the present invention. When administered in liquid form, a liquid 
carrier such as water, petroleum, oils of animal or plant origin such as peanut oil, mineral oil, 

35 soybean oil, or sesame oil, or synthetic oils may be added. The liquid form of the 
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pharmaceutical composition may further contain physiological saline solution, dextrose or other 
saccharide solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. 
When administered in liquid form, the pharmaceutical composition contains from about 0.5 to 
90% by weight of protein or other active ingredient of the present invention, and preferably from 
5 about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, protein or 
other active ingredient of the present invention will be in the form of a pyrogen-free, parenterally 
acceptable aqueous solution. The preparation of such parenterally acceptable protein or other 

10 active ingredient solutions, having due regard to pH, isotonicity, stability, and the like, is within 
the skill in the art. A preferred pharmaceutical composition for intravenous, cutaneous, or 
subcutaneous injection should contain, in addition to protein or other active ingredient of the 
present invention, an isotonic vehicle such as Sodium Chloride Injection, Ringer's Injection, 
Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated Ringer's Injection, or 

1 5 other vehicle as known in the art. The pharmaceutical composition of the present invention may 
also contain stabilizers, preservatives, buffers, antioxidants, or other additives known to those of 
skill in the art. For injection, the agents of the invention may be formulated in aqueous solutions, 
preferably in physiologically compatible buffers such as Hanks's solution, Ringer's solution, or 
physiological saline buffer. For transmucosal administration, penetrants appropriate to the 

20 barrier to be permeated are used in the formulation. Such penetrants are generally known in the 
art. 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such carriers 
enable the compounds of the invention to be formulated as tablets, pills, dragees, capsules, 

25 liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a patient to be 
treated. Pharmaceutical preparations for oral use can be obtained from a solid excipient, 
optionally grinding a resulting mixture, and processing the mixture of granules, after adding 
suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are, in 
particular, fillers such as sugars, including lactose, sucrose, mannitol, or sorbitol; cellulose 

30 preparations such as, for example, maize starch, wheat starch, rice starch, potato starch, gelatin, 
gum tragacanth, methyl cellulose, hydroxypropylmethyl-cellulose, sodium 
carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired, disintegrating agents 
may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt 
thereof such as sodium alginate. Dragee cores are provided with suitable coatings. For this 

35 purpose, concentrated sugar solutions may be used, which may optionally contain gum arabic, 
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talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer 
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be 
added to the tablets or dragee coatings for identification or to characterize different combinations 
of active compound doses. 
5 Pharmaceutical preparations which can be used orally include push-fit capsules made of 

gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol or 
sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler such as 
lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate and, 
optionally, stabilizers. In soft capsules, the active compounds may be dissolved or suspended in 

10 suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene glycols. In addition, 
stabilizers may be added. All formulations for oral administration should be in dosages suitable 
for such administration. For buccal administration, the compositions may take the form of 
tablets or lozenges formulated in conventional manner. 

For administration by inhalation, the compounds for use according to the present 

1 5 invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. Capsules and cartridges of, e.g., gelatin for use in 

20 an inhaler or insufflator may be formulated containing a powder mix of the compound and a 

suitable powder base such as lactose or starch. The compounds may be formulated for parenteral 
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for 
injection may be presented in unit dosage form, e.g., in ampules or in multi-dose containers, with 
an added preservative. The compositions may take such forms as suspensions, solutions or 

25 emulsions in oily or aqueous vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. 

Pharmaceutical formulations for parenteral administration include aqueous solutions of 
the active compounds in water-soluble form. Additionally, suspensions of the active compounds 
may be prepared as appropriate oily injection suspensions. Suitable lipophilic solvents or 

30 vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as ethyl oleate or 
triglycerides, or liposomes. Aqueous injection suspensions may contain substances which 
increase the viscosity of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or 
dextran. Optionally, the suspension may also contain suitable stabilizers or agents which 
increase the solubility of the compounds to allow for the preparation of highly concentrated 
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solutions. Alternatively, the active ingredient may be in powder form for constitution with a 
suitable vehicle, e.g., sterile pyrogen-free water, before use. 

The compounds may also be formulated in rectal compositions such as suppositories or 
retention enemas, e.g., containing conventional suppository bases such as cocoa butter or other 
5 glycerides. In addition to the formulations described previously, the compounds may also be 
formulated as a depot preparation. Such long acting formulations may be administered by 
implantation (for example subcutaneously or intramuscularly) or by intramuscular injection. 
Thus, for example, the compounds may be formulated with suitable polymeric or hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, or as 

10 sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co-solvent 
system comprising benzyl alcohol, a nonpolar surfactant, a water-miscible organic polymer, and 
an aqueous phase. The co-solvent system may be the VPD co-solvent system. VPD is a solution 
of 3% w/v benzyl alcohol, 8% w/v of the nonpolar surfactant polysorbate 80, and 65% w/v 

15 polyethylene glycol 300, made up to volume in absolute ethanol. The VPD co-solvent system 
(VPD:5W) consists of VPD diluted 1:1 with a 5% dextrose in water solution. This co-solvent 
system dissolves hydrophobic compounds well, and itself produces low toxicity upon systemic 
administration. Naturally, the proportions of a co-solvent system may be varied considerably 
without destroying its solubility and toxicity characteristics. Furthermore, the identity of the 

20 co-solvent components may be varied: for example, other low-toxicity nonpolar surfactants may 
be used instead of polysorbate 80; the fraction size of polyethylene glycol may be varied; other 
biocompatible polymers may replace polyethylene glycol, e.g. polyvinyl pyrrolidone; and other 
sugars or polysaccharides may substitute for dextrose. Alternatively, other delivery systems for 
hydrophobic pharmaceutical compounds may be employed. Liposomes and emulsions are well 

25 known examples of delivery vehicles or carriers for hydrophobic drugs. Certain organic solvents 
such as dimethylsulfoxide also may be employed, although usually at the cost of greater toxicity. 
Additionally, the compounds may be delivered using a sustained-release system, such as 
semipermeable matrices of solid hydrophobic polymers containing the therapeutic agent. 
Various types of sustained-release materials have been established and are well known by those 

30 skilled in the art. Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 
biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase carriers 

35 or excipients. Examples of such carriers or excipients include but are not limited to calcium 
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carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, and 

polymers such as polyethylene glycols. Many of the active ingredients of the invention may be 

provided as salts with pharmaceutically compatible counter ions. Such pharmaceutically 

acceptable base addition salts are those salts which retain the biological effectiveness and 

5 properties of the free acids and which are obtained by reaction with inorganic or organic bases 

such as sodium hydroxide, magnesium hydroxide, ammonia, trialkylamine, dialkylamine, 

monoalkylamine, dibasic amino acids, sodium acetate, potassium benzoate, triethanol amine and 

the like. 

The pharmaceutical composition of the invention may be in the form of a complex of the 

10 protein(s) or other active ingredient(s) of present invention along with protein or peptide 

antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell receptor (TCR) following 
presentation of the antigen by MHC proteins. MHC and structurally related proteins including 

15 those encoded by class I and class II MHC genes on host cells will serve to present the peptide 
antigen(s) to T lymphocytes. The antigen components could also be supplied as purified 
MHC-peptide complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells as 
well as antibodies able to bind the TCR and other molecules on T cells can be combined with the 

20 pharmaceutical composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, in addition to other pharmaceutically 
acceptable carriers, with amphipathic agents such as lipids which exist in aggregated form as 
micelles, insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. Suitable 

25 lipids for liposomal formulation include, without limitation, monoglycerides, diglycerides, 
sulfatides, lysolecithins, phospholipids, saponin, bile acids, and the like. Preparation of such 
liposomal formulations is within the level of skill in the art, as disclosed, for example, in U.S. 
Patent Nos. 4,235,871; 4,501,728; 4,837,028; and 4,737,323, all of which are incorporated 
herein by reference. 

30 The amount of protein or other active ingredient of the present invention in the 

pharmaceutical composition of the present invention will depend upon the nature and severity of 
the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other active 
ingredient of the present invention with which to treat each individual patient. Initially, the 

35 attending physician will administer low doses of protein or other active ingredient of the present 
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invention and observe the patient's response. Larger doses of protein or other active ingredient 
of the present invention may be administered until the optimal therapeutic effect is obtained for 
the patient, and at that point the dosage is not increased further. It is contemplated that the 
various pharmaceutical compositions used to practice the method of the present invention should 
5 contain about 0.01 fig to about 100 mg (preferably about 0.1 jig to about 10 mg, more preferably 
about 0. 1 jig to about 1 mg) of protein or other active ingredient of the present invention per kg 
body weight. For compositions of the present invention which are useful for bone, cartilage, 
tendon or ligament regeneration, the therapeutic method includes administering the composition 
topically, systematically, or locally as an implant or device. When administered, the therapeutic 

10 composition for use in this invention is, of course, in a pyrogen-free, physiologically acceptable 
form. Further, the composition may desirably be encapsulated or injected in a viscous form for 
delivery to the site of bone, cartilage or tissue damage. Topical administration may be suitable 
for wound healing and tissue repair. Therapeutically useful agents other than a protein or other 
active ingredient of the invention which may also optionally be included in the composition as 

15 described above, may alternatively or additionally, be administered simultaneously or 

sequentially with the composition in the methods of the invention. Preferably for bone and/or 
cartilage formation, the composition would include a matrix capable of delivering the 
protein-containing or other active ingredient-containing composition to the site of bone and/or 
cartilage damage, providing a structure for the developing bone and cartilage and optimally 

20 capable of being resorbed into the body. Such matrices may be formed of materials presently in 
use for other implanted medical applications. 

The choice of matrix material is based on biocompatibility, biodegradability, mechanical 
properties, cosmetic appearance and interface properties. The particular application of the 
compositions will define the appropriate formulation. Potential matrices for the compositions 

25 may be biodegradable and chemically defined calcium sulfate, tricalcium phosphate, 

hydroxyapatite, polylactic acid, polyglycolic acid and polyanhydrides. Other potential materials 
are biodegradable and biologically well-defined, such as bone or dermal collagen. Further 
matrices are comprised of pure proteins or extracellular matrix components. Other potential 
matrices are nonbiodegradable and chemically defined, such as sintered hydroxyapatite, bioglass, 

30 aluminates, or other ceramics. Matrices may be comprised of combinations of any of the above 
mentioned types of material, such as polylactic acid and hydroxyapatite or collagen and 
tricalcium phosphate. The bioceramics may be altered in composition, such as in 
calcium-aluminate-phosphate and processing to alter pore size, particle size, particle shape, and 
biodegradability. Presently preferred is a 50:50 (mole weight) copolymer of lactic acid and 

35 glycolic acid in the form of porous particles having diameters ranging from 150 to 800 microns. 
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In some applications, it will be useful to utilize a sequestering agent, such as carboxymethyl 
cellulose or autologous blood clot, to prevent the protein compositions from disassociating from 
the matrix. 

A preferred family of sequestering agents is cellulosic materials such as alkylcelluloses 
5 (including hydroxyalkylcelluloses), including methylcellulose, ethylcellulose, 

hydroxyethylcellulose, hydroxypropylcellulose, hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and polyvinyl alcohol). 

10 The amount of sequestering agent useful herein is 0.5-20 wt %, preferably 1-10 wt % based on 
total formulation weight, which represents the amount necessary to prevent desorption of the 
protein from the polymer matrix and to provide appropriate handling of the composition, yet not 
so much that the progenitor cells are prevented from infiltrating the matrix, thereby providing the 
protein the opportunity to assist the osteogenic activity of the progenitor cells. In further 

15 compositions, proteins or other active ingredients of the invention may be combined with other 
agents beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in 
question. These agents include various growth factors such as epidermal growth factor (EGF), 
platelet derived growth factor (PDGF), transforming growth factors (TGF-a and TGF-P), and 
insulin-like growth factor (IGF). 

20 The therapeutic compositions are also presently valuable for veterinary applications. 

Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. The 
dosage regimen of a protein-containing pharmaceutical composition to be used in tissue 
regeneration will be determined by the attending physician considering various factors which 

25 modify the action of the proteins, e.g., amount of tissue weight desired to be formed, the site of 
damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., 
bone), the patient's age, sex, and diet, the severity of any infection, time of administration and 
other clinical factors. The dosage may vary with the type of matrix used in the reconstitution and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition of 

30 other known growth factors, such as IGF I (insulin like growth factor I), to the final composition, 
may also effect the dosage. Progress can be monitored by periodic assessment of tissue/bone 
growth and/or repair, for example, X-rays, histomorphometric determinations and tetracycline 
labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
35 polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 



72 



WO 01/57190 PCT/USO 1/04098 

mammalian subject. Polynucleotides of the invention may also be administered by other known 

methods for introduction of nucleic acid into a cell or organism (including, without limitation, in 

the form of viral vectors or naked DNA). Cells may also be cultured ex vivo in the presence of 

proteins of the present invention in order to proliferate or to produce a desired effect on or 

5 activity in such ceils. Treated ceils can then be introduced in vivo for therapeutic purposes. 



4.12.3 EFFECTIVE DOSAGE 

Pharmaceutical compositions suitable for use in the present invention include 
compositions wherein the active ingredients are contained in an effective amount to achieve its 

10 intended purpose. More specifically, a therapeutically effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art, especially in light of the detailed disclosure provided herein. For any compound used in 
the method of the invention, the therapeutically effective dose can be estimated initially from 

15 appropriate in vitro assays. For example, a dose can be formulated in animal models to achieve a 
circulating concentration range that can be used to more accurately determine useful doses in 
humans. For example, a dose can be formulated in animal models to achieve a circulating 
concentration range that includes the IC50 as determined in cell culture (i.e., the concentration of 
the test compound which achieves a half-maximal inhibition of the protein's biological activity). 

20 Such information can be used to more accurately determine useful doses in humans. 

A therapeutically effective dose refers to that amount of the compound that results in 
amelioration of symptoms or a prolongation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be determined by standard pharmaceutical procedures in cell 
cultures or experimental animals, e.g., for determining the LD50 (the dose lethal to 50% of the 

25 population) and the ED50 (the dose therapeutically effective in 50% of the population). The dose 
ratio between toxic and therapeutic effects is the therapeutic index and it can be expressed as the 
ratio between LD50 and ED50. Compounds which exhibit high therapeutic indices are preferred. 
The data obtained from these cell culture assays and animal studies can be used in formulating a 
range of dosage for use in human. The dosage of such compounds lies preferably within a range 

30 of circulating concentrations that include the ED50 with little or no toxicity. The dosage may 

vary within this range depending upon the dosage form employed and the route of administration 
utilized. The exact formulation, route of administration and dosage can be chosen by the 
individual physician in view of the patient's condition. See, e.g., FingI et aL, 1975, in "The 
Pharmacological Basis of Therapeutics", Ch. 1 p.l. Dosage amount and interval may be adjusted 

35 individually to provide plasma levels of the active moiety which are sufficient to maintain the 
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desired effects, or minimal effective concentration (MEC). The MEC will vary for each 
compound but can be estimated from in vitro data. Dosages necessary to achieve the MEC will 
depend on individual characteristics and route of administration. However, HPLC assays or 
bioassays can be used to determine plasma concentrations. 

Dosage intervals can also be determined using MEC value. Compounds should be 
administered using a regimen which maintains plasma levels above the MEC for 10-90% of the 
time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 

An exemplary dosage regimen for polypeptides or other compositions of the invention 
will be in the range of about 0.01 fig/kg to 100 mg/kg of body weight daily, with the preferred 
dose being about 0.1 )ig/kg to 25 mg/kg of patient body weight daily, varying in adults and 
children. Dosing may be once daily, or equivalent doses may be delivered at longer or shorter 
intervals. 

The amount of composition administered will, of course, be dependent on the subject 
being treated, on the subjects age and weight, the severity of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

The compositions may, if desired, be presented in a pack or dispenser device which may 
contain one or more unit dosage forms containing the active ingredient. The pack may, for 
example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser device may 
be accompanied by instructions for administration. Compositions comprising a compound of the 
invention formulated in a compatible pharmaceutical carrier may also be prepared, placed in an 
appropriate container, and labeled for treatment of an indicated condition. 

4.13 ANTIBODIES 

Also included in the invention are antibodies to proteins, or fragments of proteins of the 
invention. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that contain 
an antigen binding site that specifically binds (immunoreacts with) an antigen. Such antibodies 
include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a b, Fab' and 
fragments, and an F^ expression library. In general, an antibody molecule obtained from 
humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ from one another 
by the nature of the heavy chain present in the molecule. Certain classes have subclasses as well, 
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such as IgGi, IgG 2 , and others. Furthermore, in humans, the light chain may be a kappa chain or 
a lambda chain. Reference herein to antibodies includes a reference to all such classes, 
subclasses and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or a 
5 portion or fragment thereof and additionally can be used as an immunogen to generate 

antibodies that immunospecifically bind the antigen, using standard techniques for polyclonal 
and monoclonal antibody preparation. The fiill-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid sequence 

10 of the full length protein, such as an amino acid sequence shown in SEQ ID NO:985, and 

encompasses an epitope thereof such that an antibody raised against the peptide forms a specific 
immune complex with the full length protein or with any fragment that contains the epitope. 
Preferably, the antigenic peptide comprises at least 10 amino acid residues, or at least 15 amino 
acid residues, or at least 20 amino acid residues, or at least 30 amino acid residues. Preferred 

1 5 epitopes encompassed by the antigenic peptide axe regions of the protein that are located on its 
surface; commonly these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of -related protein that is located on the surface of the protein, e.g., a 
hydrophilic region. A hydrophobicity analysis of the human related protein sequence will 

20 indicate which regions of a related protein are particularly hydrophilic and, therefore, are likely 
to encode surface residues useful for targeting antibody production. As a means for targeting 
antibody production, hydropathy plots showing regions of hydrophilicity and hydrophobicity 
may be generated by any method well known in the art, including, for example, the Kyte 
Doolittle or the Hopp Woods methods, either with or without Fourier transformation. See, e.g., 

25 Hopp and Woods, 1981, Proc. Nat Acad ScL USA 78: 3824-3828; Kyte and Doolittle 1982, J. 
Mol Biol 157: 105-142, each of which is incorporated herein by reference in its entirety. 
Antibodies that are specific for one or more domains within an antigenic protein, or derivatives, 
fragments, analogs or homologs thereof, are also provided herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 

30 thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal or 
monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
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Manual, Harlow E, and Lane D, 1988, Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 



5.13.1 Polyclonal Antibodies 

5 For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 

1 0 recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated to 
a second protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, 
bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further include an 
adjuvant. Various adjuvants used to increase the immunological response include, but are not 

1 5 limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface 
active substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
dinitrophenol, etc.), adjuvants usable in humans such as Bacille Calmette-Guerin and 
Corynebacterium parvum, or similar immunostimulatory agents. Additional examples of 
adjuvants which can be employed include MPL-TDM adjuvant (monophosphoryl Lipid A, 

20 synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known techniques, 
such as affinity chromatography using protein A or protein G, which provide primarily the IgG 
fraction of immune serum. Subsequently, or alternatively, the specific antigen which is the 

25 target of the immunoglobulin sought, or an epitope thereof, may be immobilized on a column to 
purify the immune specific antibody by immunoaffinity chromatography. Purification of 
immunoglobulins is discussed, for example, by D. Wilkinson (The Scientist, published by The 
Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 2000), pp. 25-28). 

30 5.13.2 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as used 
herein, refers to a population of antibody molecules that contain only one molecular species of 
antibody molecule consisting of a unique light chain gene product and a unique heavy chain 
gene product. In particular, the complementarity determining regions (CDRs) of the monoclonal 
35 antibody are identical in all the molecules of the population. MAbs thus contain an antigen 
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binding site capable of immunoreacting with a particular epitope of the antigen characterized by 
a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature , 256:495 (1975). In a hybridoma method, a mouse, 
5 hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 
The immunizing agent will typically include the protein antigen, a fragment thereof or a fusion 
protein thereof Generally, either peripheral blood lymphocytes are used if cells of human origin 

10 are desired, or spleen cells or lymph node cells are used if non-human mammalian sources are 
desired. The lymphocytes are then fused with an immortalized cell line using a suitable fusing 
agent, such as polyethylene glycol, to form a hybridoma cell (Goding, Monoclonal Antibodies: 
Principles and Practice . Academic Press, (1986) pp. 59-103). Immortalized cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 

15 Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells can be cultured in 
a suitable culture medium that preferably contains one or more substances that inhibit the growth 
or survival of the unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for 
the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level 
expression of antibody by the selected antibody-producing cells, and are sensitive to a medium 
such as HAT medium. More preferred immortalized cell lines are murine myeloma lines, which 
can be obtained, for instance, from the Salk Institute Cell Distribution Center, San Diego, 

25 California and the American Type Culture Collection, Manassas, Virginia. Human myeloma and 
mouse-human heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J. Immunol., 133:3001 (1984); Brodeur et al., Monoclonal 
Antibody Production Techniques and Applications, Marcel Dekker, Inc., New York, (1987) pp. 
51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed for 

the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assays are known in the 

35 art The binding affinity of the monoclonal antibody can, for example, be determined by the 
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Scatchard analysis of Munson and Pollard, Anal. Biochem., 107:220 ( 1 980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by limiting 
5 dilution procedures and grown by standard methods. Suitable culture media for this purpose 
include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 
The monoclonal antibodies secreted by the subclones can be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for 

10 example, protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or 
affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the 
invention can be readily isolated and sequenced using conventional procedures (e.g., by using 

15 oligonucleotide probes that are capable of binding specifically to genes encoding the heavy and 
light chains of murine antibodies). The hybridoma cells of the invention serve as a preferred 
source of such DNA. Once isolated, the DNA can be placed into expression vectors, which are 
then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or 
myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of 

20 monoclonal antibodies in the recombinant host cells. The DNA also can be modified, for 

example, by substituting the coding sequence for human heavy and light chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368 , 
812-13 (1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 

25 polypeptide can be substituted for the constant domains of an antibody of the invention, or can 
be substituted for the variable domains of one antigen-combining site of an antibody of the 
invention to create a chimeric bivalent antibody. 

5.13.2 Humanized Antibodies 

30 The antibodies directed against the protein antigens of the invention can further comprise 

humanized antibodies or human antibodies. These antibodies are suitable for administration to 
humans without engendering an. immune response by the human against the administered 
immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab')2 or other antigen- 

35 binding subsequences of antibodies) that are principally comprised of the sequence of a human 
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immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et aL, 
Nature, 321:522-525 (1986); Riechmann et aL, Nature , 332:323-327 (1988); Verhoeyen et aL, 
Science , 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
5 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by corresponding 
non-human residues. Humanized antibodies can also comprise residues which are found neither 
in the recipient antibody nor in the imported CDR or framework sequences. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable 

10 domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 
immunoglobulin consensus sequence. The humanized antibody optimally also will comprise at 
least a portion of an immunoglobulin constant region (Fc), typically that of a human 
immunoglobulin (Jones et aL, 1986; Riechmann et aL, 1988; and Presta, Curr. Op. Struct. BioL , 

15 2:593-596(1992)). 

5.13.3 Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 

20 genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et aL, 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et aL, 1985 In: MONOCLONAL 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 

25 antibodies may be utilized in the practice of the present invention and may be produced by using 
human hybridomas (see Cote, et aL, 1 983. Proc Natl Acad Sci USA 80: 2026-2030) or by 
transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et aL, 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 

30 including phage display libraries (Hoogenboom and Winter, J. Mol. BioL, 227:381 (1991); 
Marks et aL, J. Mol. BioL, 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in humans 

35 in all respects, including gene rearrangement, assembly, and antibody repertoire. This approach 
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is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 5,625,126; 
5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 779-783 (1992)); Lonberg et al. 
(Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild et al,( Nature 
Biotechnology 14, 845-5 1 (1996)); Neuberger ( Nature Biotechnology M, 826 (1996)); and 
5 Lonberg and Huszar (Intern. Rev. Immunol. 13 65-93 ( 1 995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's endogenous 
antibodies in response to challenge by an antigen. (See PCT publication WO94/02602). The 
endogenous genes encoding the heavy and light immunoglobulin chains in the nonhuman host 

10 have been incapacitated, and active loci encoding human heavy and light chain immunoglobulins 
are inserted into the host's genome. The human genes are incorporated, for example, using yeast 
artificial chromosomes containing the requisite human DNA segments. An animal which 
provides all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 

1 5 preferred embodiment of such a nonhuman animal is a mouse, and is termed the Xenomouse™ 
as disclosed in PCT publications WO 96/33735 and WO 96/34096. This animal produces B cells 
which secrete fully human immunoglobulins. The antibodies can be obtained directly from the 
animal after immunization with an immunogen of interest, as, for example, a preparation of a 
polyclonal antibody, or alternatively from immortalized B cells derived from the animal, such as 

20 hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 

immunoglobulins with human variable regions can be recovered and expressed to obtain the 
antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, lacking 

25 expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent No. 

5,939,598. It can be obtained by a method including deleting the J segment genes from at least 
one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of the 
locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain locus, 
the deletion being effected by a targeting vector containing a gene encoding a selectable marker; 

30 and producing from the embryonic stem cell a transgenic mouse whose somatic and germ cells 
contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed in 
U.S. Patent No. 5,916,771. It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, introducing 

35 an expression vector containing a nucleotide sequence encoding a light chain into another 
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mammalian host cell, and fusing the two cells to form a hybrid cell The hybrid cell expresses an 
antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically relevant 
epitope on an immunogen, and a correlative method for selecting an antibody that binds 
5 immunospecifically to the relevant epitope with high affinity, are disclosed in PCT publication 
WO 99/53049. 



5.13.4 F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of single-chain 
10 antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent No. 4,946,778). 
In addition, methods can be adapted for the construction of F ab expression libraries (see e.g., 
Huse, et al, 1989 Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F ab fragments with the desired specificity for a protein or derivatives, fragments, 
analogs or homologs thereof. Antibody fragments that contain the idiotypes to a protein antigen 
1 5 may be produced by techniques known in the art including, but not limited to: (i) an F (ab . )2 

fragment produced by pepsin digestion of an antibody molecule; (ii) an F ab fragment generated 
by reducing the disulfide bridges of an F m2 fragment; (iii) an F ab fragment generated by the 
treatment of the antibody molecule with papain and a reducing agent and (iv) F v fragments. 

20 5.13.5 Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is any 
other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 

25 Methods for making bispecific antibodies are known in the art. Traditionally, the 

recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 

30 potential mixture often different antibody molecules, of which only one has the correct 

bispecific structure. The purification of the correct molecule is usually accomplished by affinity 
chromatography steps. Similar procedures are disclosed in WO 93/08829, published 13 May 
1993, and in Traunecker et aL, 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 

35 combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
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preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part of 
the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant region 
(CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable 
host organism. For further details of generating bispecific antibodies see, for example, Suresh et 
al., Methods in Enzvmology . 121:210 (1986). 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which are 
recovered from recombinant cell culture. The preferred interface comprises at least a part of the 
CH3 region of an antibody constant domain. In this method, one or more small amino acid side 
chains from the interface of the first antibody molecule are replaced with larger side chains (e.g. 
tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the large side 
chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones (e.g. alanine or threonine). This provides a mechanism for 
increasing the yield of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g. 
F(ab') 2 bispecific antibodies). Techniques for generating bispecific antibodies from antibody 
fragments have been described in the literature. For example, bispecific antibodies can be 
prepared using chemical linkage. Brennan et al., Science 229:81 (1 985) describe a procedure 
wherein intact antibodies are proteolytically cleaved to generate F(ab') 2 fragments. These 
fragments are reduced in the presence of the dithiol complexing agent sodium arsenite to 
stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' fragments 
generated are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB 
derivatives is then reconverted to the Fab'-thiol by reduction with mercaptoethylamine and is 
mixed with an equimolar amount of the other Fab'-TNB derivative to form the bispecific 
antibody. The bispecific antibodies produced can be used as agents for the selective 
immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., J, Exp. Med. 175:217-225 (1992) describe 
the production of a fully humanized bispecific antibody F(ab') 2 molecule. Each Fab' fragment 
was separately secreted from E. coli and subjected to directed chemical coupling in vitro to form 
the bispecific antibody. The bispecific antibody thus formed was able to bind to cells 
overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic activity 
of human cytotoxic lymphocytes against human breast tumor targets. 
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Various techniques for making and isolating bispecific antibody fragments directly from 
recombinant cell culture have also been described. For example, bispecific antibodies have been 
produced using leucine zippers. Kostelny et al., J. Immunol. 148(5): 1 547-1 553 (1992). The 
leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' portions of two 
5 different antibodies by gene fusion. The antibody homodimers were reduced at the hinge region 
to form monomers and then re-oxidized to form the antibody heterodimers. This method can 
also be utilized for the production of antibody homodimers. The "diabody" technology 
described by Hollinger et aL, Proc. Natl. Acad. Sci. USA 90:6444-6448 (1993) has provided an 
alternative mechanism for making bispecific antibody fragments. The fragments comprise a 

10 heavy-chain variable domain (V H ) connected to a light-chain variable domain (V L ) by a linker 
which is too short to allow pairing between the two domains on the same chain. Accordingly, 
the V H and V L domains of one fragment are forced to pair with the complementary V L and V H 
domains of another fragment, thereby forming two antigen-binding sites. Another strategy for 
making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 

15 reported. See, Gruber et aL, J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 
Exemplary bispecific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm of an 

20 immunoglobulin molecule can be combined with an arm which binds to a triggering molecule on 
a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or Fc receptors for 
IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD 16) so as to focus cellular 
defense mechanisms to the cell expressing the particular antigen. Bispecific antibodies can also 
be used to direct cytotoxic agents to cells which express a particular antigen. These antibodies 

25 possess an antigen-binding arm and an arm which binds a cytotoxic agent or a radionuclide 
chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific antibody of interest 
binds the protein antigen described herein and further binds tissue factor (TF). 

5.13.6 Heteroconjugate Antibodies 

30 Heteroconjugate antibodies are also within the scope of the present invention. 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies 
have, for example, been proposed to target immune system cells to unwanted cells (U.S. Patent 
No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 
It is contemplated that the antibodies can be prepared in vitro using known methods in synthetic 

35 protein chemistry, including those involving crosslinking agents. For example, immunotoxins 
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can be constructed using a disulfide exchange reaction or by forming a thioether bond. 
Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

5 5.13.7 Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as 
to enhance, e.g., the effectiveness of the antibody in treating cancer. For example, cysteine 
residue(s) can be introduced into the Fc region, thereby allowing interchain disulfide bond 
formation in this region. The homodimeric antibody thus generated can have improved 

1 0 internalization capability and/or increased complement-mediated cell killing and antibody- 
dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1 191-1 195 (1992) 
and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with enhanced anti- 
tumor activity can also be prepared using heterobifunctional cross-linkers as described in Wolff 
et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that 

15 has dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

5.13.8 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated to a 
20 cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of 
bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive isotope (i.e., a 
radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been 
described above. Enzymatically active toxins and fragments thereof that can be used include 

25 diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain (from 
Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, gelonin, 
mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 

30 radionuclides are available for the production of radioconjugated antibodies. Examples include 
2l2 Bi, 13, I 5 13, In, 90 Y J and ,86 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
iminothiolane (IT), bifunctional derivatives of imidoesters (such as dimethyl adipimidate HCL), 

35 active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis-azido 
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compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives (such as 
biS"(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 2,6-diisocyanate), 
and bis-active fluorine compounds (such as l 5 5-difluoro-2,4-dinitxobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238: 1098 (1987). 
5 Carbon- 1 4-labeled 1 -isothiocyanatobenzyl-3 -methy Idiethy lene triaminepentaacetic acid (MX- 
DTPA) is an exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
10 administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

4.14 COMPUTER READABLE SEQUENCES 

15 In one application of this embodiment, a nucleotide sequence of the present invention can 

be recorded on computer readable media. As used herein, "computer readable media" refers to 
any medium which can be read and accessed directly by a computer. Such media include, but 
are not limited to: magnetic storage media, such as floppy discs, hard disc storage medium, and 
magnetic tape; optical storage media such as CD-ROM; electrical storage media such as RAM 

20 and ROM; and hybrids of these categories such as magnetic/optical storage media. A skilled 
artisan can readily appreciate how any of the presently known computer readable mediums can 
be used to create a manufacture comprising computer readable medium having recorded thereon 
a nucleotide sequence of the present invention. As used herein, "recorded" refers to a process for 
storing information on computer readable medium. A skilled artisan can readily adopt any of the 

25 presently known methods for recording information on computer readable medium to generate 
manufactures comprising the nucleotide sequence information of the present invention. 

A variety of data storage structures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means chosen 

30 to access the stored information. In addition, a variety of data processor programs and formats 
can be used to store the nucleotide sequence information of the present invention on computer 
readable medium. The sequence information can be represented in a word processing text file, 
formatted in commercially-available software such as WordPerfect and Microsoft Word, or 
represented in the form of an ASCII file, stored in a database application, such as DB2, Sybase, 

35 Oracle, or the like. A skilled artisan can readily adapt any number of data processor structuring 
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formats (e.g. text file or database) in order to obtain computer readable medium having recorded 
thereon the nucleotide sequence information of the present invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 
or 3949-3954 or a representative fragment thereof; or a nucleotide sequence at least 95% 
identical to any of the nucleotide sequences of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
3949-3954 in computer readable form, a skilled artisan can routinely access the sequence 
information for a variety of purposes. Computer software is publicly available which allows a 
skilled artisan to access sequence information provided in a computer readable medium. The 
examples which follow demonstrate how software which implements the BLAST (Altschul et 
al, J. Mol. Biol. 215:403-410 (1990)) and BLAZE (Brutlag et al., Comp. Chem. 17:203-207 
(1993)) search algorithms on a Sybase system is used to identify open reading frames (ORFs) 
within a nucleic acid sequence. Such ORFs may be protein encoding fragments and may be 
useful in producing commercially important proteins such as enzymes used in fermentation 
reactions and in the production of commercially useful metabolites. 

As used herein, "a computer-based system" refers to the hardware means, software 
means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of the computer-based systems of the present 
invention comprises a central processing unit (CPU), input means, output means, and data 
storage means. A skilled artisan can readily appreciate that any one of the currently available 
computer-based systems are suitable for use in the present invention. As stated above, the 
computer-based systems of the present invention comprise a data storage means having stored 
therein a nucleotide sequence of the present invention and the necessary hardware means and 
software means for supporting and implementing a search means. As used herein, "data storage 
means" refers to memory which can store nucleotide sequence information of the present 
invention, or a memory access means which can access manufactures having recorded thereon 
the nucleotide sequence information of the present invention. 

As used herein, "search means" refers to one or more programs which are implemented 
on the computer-based system to compare a target sequence or target structural motif with the 
sequence information stored within the data storage means. Search means are used to identify 
fragments or regions of a known sequence which match a particular target sequence or target 
motif. A variety of known algorithms are disclosed publicly and a variety of commercially 
available software for conducting search means are and can be used in the computer-based 
systems of the present invention. Examples of such software includes, but is not limited to, 
Smith- Waterman, MacPattern (EMBL), BLASTN and BLASTA (NPOLYPEPTIDEIA). A 
skilled artisan can readily recognize that any one of the available algorithms or implementing 
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software packages for conducting homology searches can be adapted for use in the present 
computer-based systems. As used herein, a "target sequence" can be any nucleic acid or amino 
acid sequence of six or more nucleotides or two or more amino acids. A skilled artisan can 
readily recognize that the longer a target sequence is, the less likely a target sequence will be 
5 present as a random occurrence in the database. The most preferred sequence length of a target 
sequence is from about 10 to 300 amino acids, more preferably from about 30 to 100 nucleotide 
residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

10 As used herein, "a target structural motif," or "target motif," refers to any rationally 

selected sequence or combination of sequences in which the sequence(s) are chosen based on a 
three-dimensional configuration which is formed upon the folding of the target motif. There are 
a variety of target motifs known in the art. Protein target motifs include, but are not limited to, 
enzyme active sites and signal sequences. Nucleic acid target motifs include, but are not limited 

15 to, promoter sequences, hairpin structures and inducible expression elements (protein binding 
sequences). 

4.15 TRIPLE HELIX FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used to 
20 control gene expression through triple helix formation or antisense DNA or RNA, both of which 
methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., NucL Acids Res. 6:3073 (1979); Cooney et al., Science 15241:456 (1988); and Dervan 
25 et al, Science 251:1360 (1991)) or to the mRNA itself (antisense - Olmno, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
30 Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression of 
35 one of the ORFs of the present invention, or homolog thereof, in a test sample, using a nucleic 
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acid probe or antibodies of the present invention, optionally conjugated or otherwise associated 
with a suitable label. 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polynucleotide 
5 for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polynucleotide of the invention is detected in the sample. Such methods can also 
comprise contacting a sample under stringent hybridization conditions with nucleic acid primers 
that anneal to a polynucleotide of the invention under such conditions, and amplifying annealed 
polynucleotides, so that if a polynucleotide is amplified, a polynucleotide of the invention is 

1 0 detected in the sample. 

In general, methods for detecting a polypeptide of the invention can comprise contacting 
a sample with a compound that binds to and forms a complex with the polypeptide for a period 
sufficient to form the complex, and detecting the complex, so that if a complex is detected, a 
polypeptide of the invention is detected in the sample. 

15 In detail, such methods comprise incubating a test sample with one or more of the 

antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 
Incubation conditions depend on the format employed in the assay, the detection methods 

20 employed, and the type and nature of the nucleic acid probe or antibody used in the assay. One 
skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic acid 
probes or antibodies of the present invention. Examples of such assays can be found in Chard, 
T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science Publishers, 

25 Amsterdam, The Netherlands (1 986); Bullock, G.R. et al., Techniques in Immunocytochemistry, 
Academic Press, Orlando, FL Vol. 1 (1982), Vol. 2 (1983), Vol. 3 (1985); Tijssen, P., Practice 
and Theory of immunoassays: Laboratory Techniques in Biochemistry and Molecular Biology, 
Elsevier Science Publishers, Amsterdam, The Netherlands (1985). The test samples of the 
present invention include cells, protein or membrane extracts of cells, or biological fluids such as 

30 sputum, blood, serum, plasma, or urine. The test sample used in the above-described method 
will vary based on the assay format, nature of the detection method and the tissues, cells or 
extracts used as the sample to be assayed. Methods for preparing protein extracts or membrane 
extracts of cells are well known in the art and can be readily be adapted in order to obtain a 
sample which is compatible with the system utilized. 
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In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confinement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
5 invention; and (b) one or more other containers comprising one or more of the following: wash 
reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in separate 
containers. Such containers include small glass containers, plastic containers or strips of plastic 
or paper. Such containers allows one to efficiently transfer reagents from one compartment to 

10 another compartment such that the samples and reagents are not cross-contaminated, and the 
agents or solutions of each container can be added in a quantitative fashion from one 
compartment to another. Such containers will include a container which will accept the test 
sample, a container which contains the antibodies used in the assay, containers which contain 
wash reagents (such as phosphate buffered saline, Tris-buffers, etc.), and containers which 

15 contain the reagents used to detect the bound antibody or probe. Types of detection reagents 
include labeled nucleic acid probes, labeled secondary antibodies, or in the alternative, if the 
primary antibody is labeled, the enzymatic, or antibody binding reagents which are capable of 
reacting with the labeled antibody. One skilled in the art will readily recognize that the disclosed 
probes and antibodies of the present invention can be readily incorporated into one of the 

20 established kit formats which are well known in the art. 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful in medical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or infection). 
See, e.g., Kunkel et al., U.S. Pat. NO. 5,413,778. Such methods involve chemical attachment of 
a labeling or imaging agent, administration of the labeled polypeptide to a subject in a 
pharmaceutically acceptable carrier, and imaging the labeled polypeptide in vivo at the target 
site. 



30 



4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID NO: 
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1-984, 1969-2952, 3937-3942 or 3949-3954, or bind to a specific domain of the polypeptide 

encoded by the nucleic acid. In detail, said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 

invention, or nucleic acid of the invention; and 

5 (b) determining whether the agent binds to said protein or said nucleic acid. 

In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide of 

the invention for a time sufficient to form a polynucleotide/compound complex, and detecting 

the complex, so that if a polynucleotide/compound complex is detected, a compound that binds 

10 to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to a 

polypeptide of the invention can comprise contacting a compound with a polypeptide of the 

invention for a time sufficient to form a polypeptide/compound complex, and detecting the 

complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 

1 5 polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can also 

comprise contacting a compound with a polypeptide of the invention in a cell for a time 

sufficient to form a polypeptide/compound complex, wherein the complex drives expression of a 

receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

20 sequence expression, so that if a polypeptide/compound complex is detected, a compound that 

binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds which modulate the 

activity of a polypeptide of the invention (that is, increase or decrease its activity, relative to 

activity observed in the absence of the compound). Alternatively, compounds identified via such 

25 methods can include compounds which modulate the expression of a polynucleotide of the 

invention (that is, increase or decrease expression relative to expression levels observed in the 

absence of the compound). Compounds, such as compounds identified via the methods of the 

invention, can be tested using standard assays well known to those of skill in the art for their 

ability to modulate activity/expression. 

30 The agents screened in the above assay can be, but are not limited to, peptides, 

carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be selected 

and screened at random or rationally selected or designed using protein modeling techniques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents and 

the like are selected at random and are assayed for their ability to bind to the protein encoded by 

35 the ORF of the present invention. Alternatively, agents may be rationally selected or designed. 
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As used herein, an agent is said to be "rationally selected or designed' 1 when the agent is chosen 
based on the configuration of the particular protein. For example, one skilled in the art can 
readily adapt currently available procedures to generate peptides, pharmaceutical agents and the 
like, capable of binding to a specific peptide sequence, in order to generate rationally designed 
antipeptide peptides, for example see Hurby et al, Application of Synthetic Peptides: Antisense 
Peptides," In Synthetic Peptides, A User's Guide, W.H. Freeman, NY (1992), pp. 289-307, and 
Kaspczak et aL, Biochemistry 28:9230-8 (1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or EMFs 
of the present invention. As described above, such agents can be randomly screened or 
rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single ORF or 
multiple ORFs which rely on the same EMF for expression control. One class of DNA binding 
agents are agents which contain base residues which hybridize or form a triple helix formation 
by binding to DNA or RNA. Such agents can be based on the classic phosphodiester, 
ribonucleic acid backbone, or can be a variety of sulfhydryl or polymeric derivatives which have 
base attachment capacity. 

Agents suitable for use in these methods preferably contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - see 
Lee et al., Nucl. Acids Res. 6:3073 (1979); Cooney et aL, Science 241 :456 (1988); and Dervan et 
aL, Science 251:1360 (1991)) or to the mRNA itself (antisense - Okano, J. Neurochem. 56:560 
(1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene Expression, CRC Press, Boca * 
Raton, FL (1988)). Triple helix-formation optimally results in a shut-off of RNA transcription 
from DNA, while antisense RNA hybridization blocks translation of an mRNA molecule into 
polypeptide. Both techniques have been demonstrated to be effective in model systems. 
Information contained in the sequences of the present invention is necessary for the design of an 
antisense or triple helix oligonucleotide and other DNA binding agents. 

Agents which bind to a protein encoded by one of the ORFs of the present invention can 
be used as a diagnostic agent. Agents which bind to a protein encoded by one of the ORFs of the 
present invention can be formulated using known techniques to generate a pharmaceutical 
composition. 

4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another aspect of the subject invention is to provide for polypeptide-specific nucleic acid 
hybridization probes capable of hybridizing with naturally occurring nucleotide sequences. The 
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hybridization probes of the subject invention may be derived from any of the nucleotide 
sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954. Because the 
corresponding gene is only expressed in a limited number of tissues, a hybridization probe 
derived from of any of the nucleotide sequences SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 
5 3949-3954 can be used as an indicator of the presence of RNA of cell type of such a tissue in a 
sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization. PCR as described in US Patents Nos. 4,683,195 and 4,965,188 provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used in 

10 PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. The 
probe will comprise a discrete nucleotide sequence for the detection of identical sequences or a 
degenerate pool of possible sequences for identification of closely related genomic sequences- 
Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such vectors 

15 are known in the art and are commercially available and may be used to synthesize RNA probes 
in vitro by means of the addition of the appropriate RNA polymerase as T7 or SP6 RNA 
polymerase and the appropriate radioactively labeled nucleotides. The nucleotide sequences may 
be used to construct hybridization probes for mapping their respective genomic sequences. The 
nucleotide sequence provided herein may be mapped to a chromosome or specific regions of a 

20 chromosome using well known genetic and/or chromosomal mapping techniques. These 

techniques include in situ hybridization, linkage analysis against known chromosomal markers, 
hybridization screening with libraries or flow-sorted chromosomal preparations specific to 
known chromosomes, and the like. The technique of fluorescent in situ hybridization of 
chromosome spreads has been described, among other places, in Verma et al (1988) Human 

25 Chromosomes: A Manual of Basic Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 
chromosome mapping techniques may be correlated with additional genetic map data. Examples 
of genetic map data can be found in the 1994 Genome Issue of Science (265:1981f). Correlation 
between the location of a nucleic acid on a physical chromosomal map and a specific disease (or 

30 predisposition to a specific disease) may help delimit the region of DNA associated with that 
genetic disease. The nucleotide sequences of the subject invention may be used to detect 
differences in gene sequences between normal, carrier or affected individuals. 
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4.20 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 

Oligonucleotides, i.e., small nucleic acid segments, may be readily prepared by, for 
example, directly synthesizing the oligonucleotide by chemical means, as is commonly practiced 
using an automated oligonucleotide synthesizer. 
5 Support bound oligonucleotides may be prepared by any of the methods known to those of 

skill in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is to 
precisely spot oligonucleotides synthesized by standard synthesizers. Immobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1990) J. Clin. Microbiol. 28(6) 1469-72); 
using UV light (Nagata et al t 1 985 ; Dahlen et at, 1 987; Morrissey & Collins, (1 989) Mol. Cell 

1 0 Probes 3(2) 1 89-207) or by covalent binding of base modified DNA (Keller et al, 1 988; 1 989); all 
references being specifically incorporated herein. 

Another strategy that may be employed is the use of the strong biotin-streptavidin 
interaction as a linker. For example, Broude et al (1994) Proc. Natl. Acad. Sci. USA 91(8) 3072-6, 
describe the use of biotinylated probes, although these are duplex probes, that are immobilized on 

1 5 streptavidin-coated magnetic beads. Streptavidin-coated beads may be purchased from Dynal, Oslo. 
Of course, this same linking chemistry is appli cable to coating any surface with streptavidin. 
Biotinylated probes may be purchased from various sources, such as, e.g., Operon Technologies 
(Alameda, CA). 

Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. Nunc 
20 Laboratories have developed a method by which DNA can be covalently bound to the microwell 
surface termed Covalink NH. CovaLink NH is a polystyrene surface grafted with secondary amino 
groups (>NH) that serve as bridge-heads for further covalent coupling. CovaLink Modules may be 
purchased from Nunc Laboratories. DNA molecules may be bound to CovaLink exclusively at the 
5 '-end by a phosphoramidatebond, allowing immobilization of more than 1 pmol of DNA 
25 (Rasmussene/a/., (1991) AnaLBiochem. 198(1) 138-42). 

The use of CovaLink NH strips for covalent binding of DNA molecules at the 5 -end has 
been described (Rasmussen et al., (1991). In this technology, a phosphoramidatebond is employed 
(Chu et al., ( 1 983) Nucleic Acids Res. 1 1 (8) 65 1 3-29). This is beneficial as immobilization using 
only a single covalent bond is preferred. The phosphoramidatebond joins the DNA to the 
30 CovaLink NH secondary amino groups that are positioned at the end of spacer arms covalently 

grafted onto the polystyrene surface through a 2 nm long spacer arm. To link an oligonucleotide to 
CovaLink NH via an phosphoramidatebond, the oligonucleotide terminus must have a 5'-end 
phosphate group. It is, perhaps, even possible for biotin to be covalently bound to CovaLink and 
then streptavidin used to bind the probes. 
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More specifically, the linkage method includes dissolving DNA in water (7.5 ng/ul) and 
denaturing for 1 0 min. at 95°C and cooling on ice for 1 0 min. Ice-cold 0. 1 M 1 -methyl imidazole, 
pH 7.0 (1-Melm 7 ), is then added to a final concentration of 10 mM 1-Melm 7 . A ss DNA solution is 
then dispensed into CovaLinkNH strips (75 ul/well) standing on ice. 
5 Carbodiimide0.2 M l-ethyI-3-(3-dimethylaminopropyl)-carbodiimide(EDC), dissolved in 

1 0 mM 1-Melm7, is made fresh and 25 ul added per well. The strips are incubated for 5 hours at 
50°C. After incubation the strips are washed using, e.g., Nunc-Immuno Wash; first the wells are 
washed 3 times, then they are soaked with washing solution for 5 min., and finally they are washed 
3 times (where in the washing solution is 0.4 N NaOH, 0.25% SDS heated to 50°C). 

10 It is contemplated that a further suitable method for use with the present invention is that 

described in PCT Patent Application WO 90/03382 (Southern & Maskos), incorporated herein by 
reference. This method of preparing an oligonucleotide bound to a support involves attaching a 
nucleoside 3-reagent through the phosphate group by a covalent phosphodiester link to aliphatic 
hydroxyl groups carried by the support. The oligonucleotide is then synthesized on the supported 

1 5 nucleoside and protecting groups removed from the synthetic oligonucleotide chain under standard 
conditions that do not cleave the oligonucleotide from the support. Suitable reagents include 
nucleoside phosphoramidite and nucleoside hydrogen phosphorate. 

An on-chip strategy for the preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photodeprotection may be 

20 employed in the chemical synthesis of oligonucleotides directly on a glass surface, as described by 
Fodor etal (1991) Science 25 1(4995) 767-73, incorporated herein by reference. Probes may also 
be immobilized on nylon supports as described by Van Ness et al ( 1 99 1 ) Nucleic Acids Res. 
19(12) 3345-50; or linked to Teflon using the method of Duncan & Cavalier (1988) Anal. Biochem. 
169(1) 104-8; all references being specifically incorporated herein. 

25 To link an oligonucleotide to a nylon support, as described by Van Ness et al (1991), 

requires activation of the nylon surface via alkylation and selective activation of the 5-amine of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides is to utilize the 
light-generated synthesis described by Pease et al., (1 994) PNAS USA 91(11) 5022-6, incorporated 

30 herein by reference). These authors used current photolithographic techniques to generate arrays of 
immobilized oligonucleotide probes (DNA chips). These methods, in which light is used to direct 
the synthesis of oligonucleotide probes in high-density, miniaturized arrays, utilize photolabile 
S-protectediV-acyl-deoxynucleosidephosphoramidites, surface linker chemistry and versatile 
combinatorial synthesis strategies. A matrix of 256 spatially defined oligonucleotide probes may be 

3 5 generated in this manner. 
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4.21 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any appropriate source, such as cDNAs, genomic 
DNA, chromosomal DNA, rnicrodissected chromosome bands, cosmid or YAC inserts, and RNA, 
including mRNA without any amplification steps. For example, Sambrook et al ( 1 989) describes 
three protocols for the isolation of high molecular weight DNA from mammalian cells (p. 
9.14-9.23). 

DNA fragments may be prepared as clones in Ml 3, plasmid or lambda vectors and/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification methods. Samples 
may be prepared or dispensed in multiwell plates. About 100-1000 ng of DNA samples may be 
prepared in 2-500 ml of final volume. 

The nucleic acids would then be fragmented by any of the methods known to those of skill 
in the art including, for example, using restriction enzymes as described at 9.24-9.28 of Sambrook et 
al (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing is also appropriate, as described by Schriefer et al ( 1 990) Nucleic 
Acids Res. 1 8(24) 7455-6, incorporated herein by reference). In this method, DNA samples are 
passed through a small French pressure cell at a variety of low to intermediate pressures. A lever 
device allows controlled application of low to intermediate pressures to the cell. The results of these 
studies indicate that low-pressure shearing is a useful alternative to sonic and enzymatic DNA 
fragmentationmethods. 

One particularly suitable way for fragmenting DNA is contemplated to be that using the two 
base recognition endonuclease, Cv/JI, described by Fitzgerald et al (1 992) Nucleic Acids Res. 
20(14) 3753-62. These authors described an approach for the rapid fragmentation and fractionation 
of DNA into particular sizes that they contemplated to be suitable for shotgun cloning and 
sequencing. 

The restriction endonuclease Cv/JI normally cleaves the recognition sequence PuGCPy 
between the G and C to leave blunt ends. Atypical reaction conditions, which alter the specificity of 
this enzyme (Cv/JI* *), yield a quasi-random distribution of DNA fragments form the small 
molecule pUC19 (2688 base pairs). Fitzgerald etal {\992) quantitatively evaluated the 
randomness of this fragmentation strategy, using a Cv/JI* * digest of pUC 1 9 that was size 
fractionated by a rapid gel filtration method and directly tigated, without end repair, to a lac Z minus 
M 1 3 cloning vector. Sequence analysis of 76 clones showed that Cv/JI* * restricts pyGCPy and 
PuGCPu, in addition to PuGCPy sites, and that new sequence data is accumulated at a rate 
consistent with random fragmentation. 

As reported in the literature, advantages of this approach compared to sonication and 
agarose gel fractionation include: smaller amounts of DNA are required (0.2-0.5 ug instead of 2-5 



95 



WO 01/57190 PCT/US01/04098 
ug); and fewer steps are involved (no preligation, end repair, chemical extraction, or agarose gel 
electrophoresis and elution are needed 

Irrespective of the manner in which the nucleic acid fragments are obtained or prepared, it is 
important to denature the DNA to give single stranded pieces available for hybridization. This is 
5 achieved by incubating the DNA solution for 2-5 minutes at 80-90°C. The solution is then cooled 
quickly to 2°C to prevent renaturationof the DNA fragments before they are contacted with the 
chip. Phosphate groups must also be removed from genomic DNA by methods known in the art. 

4.22 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon membrane. 

1 0 Spotting may be performed by using arrays of metal pins (the positions of which correspond to an 
array of wells in a microliter plate) to repeated by transfer of about 20 nl of a DNA solution to a 
nylon membrane. By offset printing, a density of dots higher than the density of the wells is 
achieved. One to 25 dots may be accommodated in 1 mm 2 , depending on the type of label used. By 
avoiding spotting in some preselected number of rows and columns, separate subsets (subarrays) 

15 may be formed. Samples in one subarray may be the same genomic segment of DNA (or the same 
gene) from different individuals, or may be different, overlapped genomic clones. Each of the 
subarrays may represent replica spotting of the same samples. In one example, a selected gene 
segment may be amplified from 64 patients. For each patient, the amplified gene segment may be in 
one 96- well plate (all 96 wells containing the same sample). A plate for each of the 64 patients is 

20 prepared. By using a 96-pin device, all samples may be spotted on one 8 x 1 2 cm membrane. 

Subarrays may contain 64 samples, one from each patient. Where the 96 subarrays are identical, the 
dot span may be 1 mm 2 and there may be a 1 mm space between subarrays. 

Another approach is to use membranes or plates (available from NUNC, Naperville, Illinois) 
which may be partitioned by physical spacers e.g. a plastic grid molded over the membrane, the grid 

25 being similar to the sort of membrane applied to the bottom of multiwell plates, or hydrophobic 
strips. A fixed physical spacer is not preferred for imaging by exposure to flat phosphor-storage 
screens or x-ray films. 

The present invention is illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and variations 
3 0 may be made in the scope of the present invention. Accordingly, it is intended that the broader 
aspects of the present invention not be limited to the disclosure of the following examples. The 
present invention is not to be limited in scope by the exemplified embodiments which are intended 
as illustrations of single aspects of the invention, and compositions and methods which are 
functionally equivalent are within the scope of the invention. Indeed, numerous modifications and 
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variations in the practice of the invention are expected to occur to those skilled in the art upon 
consideration of the present preferred embodiments. Consequently, the only limitations which 
should be placed upon the scope of the invention are those which appear in the appended claims. 
All references cited within the body of the instant specification are hereby incorporated by 
5 reference in their entirety. 

5.0 EXAMPLES 

5.1 EXAMPLE 1 

Novel Nucleic Acid Sequences Obtained From Various Libraries 

A plurality of novel nucleic acids were obtained from cDN A libraries prepared from various 
1 0 human tissues and in some cases isolated from a genomic library derived from human chromosome 
using standard PCR, SBH sequence signature analysis and Sanger sequencing techniques. The 
inserts of the library were amplified with PCR using primers specific for the vector sequences which 
flank the inserts. Clones from cDNA libraries were spotted on nylon membrane filters and screened 
with oligonucleotide probes (e.g., 7-mers) to obtain signature sequences. The clones were clustered 
1 5 into groups of similar or identical sequences. Representative clones were selected for sequencing. 

In some cases, the 5 f sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied Biosystems 
(ABI) sequencer to obtain the novel nucleic acid sequences. In some cases RACE (Random 
20 Amplification of cDNA Ends) was performed to further extend the sequence in the 5 ' direction. 

5.2 EXAMPLE 2 
Assemblage of Novel Nucleic Acids 

The contigs or nucleic acids of the present invention, designated as SEQ ID NO: 1 969-295 1 , 
and 3949-3954 were assembled using an EST sequence as a seed. Then a recursive algorithm was 

25 used to extend the seed EST into an extended assemblage, by pulling additional sequences from 
different databases (i.e., Hyseq's database containing EST sequences, dbEST version 1 14, gb pri 
1 1 4, and UniGene version 101) that belong to this assemblage. The algorithm terminated when 
there was no additional sequences from the above databases that would extend the assemblage. 
Inclusion of component sequences into the assemblage was based on a BL ASTN hit to the 

30 extending assemblage with BLAST score greater than 300 and percent identity greater than 95%. 

Tables 6 and 8 sets forth the novel predicted polypeptides (including proteins) encoded by 
the novel polynucleotides (SEQ ID NO:2953-3936, and 3949-3954) of the present invention, and 
their corresponding nucleotide locations to each of SEQ ID NO: 2953-3936 and 3955-3960. Tables 
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6 and 8 also indicates the method by which the polypeptide was predicted. Method A refers to a 
polypeptide obtained by using a software program called FASTY (available from 
http://fasta.bioch.virginia.edu) which selects a polypeptide based on a comparison of the translated 
novel polynucleotide to known polynucleotides (W.R. Pearson, Methods in Enzymology, 1 83:63-98 
5 ( 1 990), herein incorporated by reference). Method B refers to a polypeptide obtained by using a 
software program called GenScan for human/vertebrate sequences (available from Stanford 
University, Office of Technology Licensing) that predicts the polypeptide based on a probabilistic 
model of gene structure/compositional properties (C. s Burge and S. Karlin, J. Mol. Biol., 268:78-94 
(1 997), incorporated herein by reference). Method C refers to a polypeptide obtained by using a 
1 0 Hyseq proprietary software program that translates the novel polynucleotide and its complementary 
strand into six possible amino acid sequences (forward and reverse frames) and chooses the 
polypeptide with the longest open reading frame. 

5.3 EXAMPLE 3 
Novel Nucleic Acids 

1 5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), full length gene cDN A sequences 

and their corresponding protein sequences were generated from the assemblage. Any frame shifts 
and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genebank. Other computer programs which may 
have been used in the editing process were phredPhrap and Consed (University of Washington) and 

20 ed-ready, ed-ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide sequences are shown in the 
Sequence Listing as SEQ ID NO: 1-351. The amino acids are SEQ ID NO:985-1335. 
Table 1 shows the various tissue sources of SEQ ID NO : 1 -3 5 1 . 

The nearest neighbor results for SEQ ID NO: 1-351 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 

25 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 

homologue for SEQ ID NO: 1-351 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 1-351 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 

30 Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 
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Using the pFam software program (Sonnhammer et aL, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p- value and the pFam score for the identified domain 
5 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process for 
identifying prokary otic and eukaryotic signal peptides and their cleavage sites are also disclosed by 
10 Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the publication " 
Identification of prokaryotic and eukaryotic signal peptides and prediction of their cleavage sites" 
Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by reference. A maximum 
S score and a mean S score, as described in the Nielson et as reference, was obtained for the 
polypeptide sequences. Table 7 shows the position of the signal peptide in each of the polypeptides 
1 5 and the maximum score and mean score associated with that signal peptide. 

5.4 EXAMPLE 4 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
20 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 7, gb pri 1 17, 
UniGene version 1 1 7, Genpept release 1 1 7). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
25 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 352-766. The corresponding 
amino acids are SEQ ID NO: 1336-1750. 

Table 1 shows the various tissue sources of SEQ ID NO: 352-766. 
The nearest neighbor results for SEQ ID NO: 352-766 were obtained by a BLASTP 
30 version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 352-766 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs with 
identifiable functions for SEQ ID NO: 352-766 are shown in Table 2 below. 
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Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
5 the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
1 0 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
1 5 disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
20 each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.5 EXAMPLES 
Novel Nucleic Acids 

Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
25 sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e., dbEST version 118, gb pri 118, 
UniGene version 1 1 8, Genpept release 118). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
30 ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 767-930. The corresponding 
amino acid sequences are SEQ ID NO: 175 1-1914. 

Table 1 shows the various tissue sources of SEQ ID NO: 767-930. 



100 



WO 01/57190 PCT/USO 1/04098 

The homology results for SEQ ID NO: 767-930 were obtained by a BLASTP version 
2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 release 
21(Derwent), using BLAST algorithm. The nearest neighbor result showed the homologs for 
SEQ ID NO: 767-930 from Genpept. The translated amino acid sequences for which the nucleic 
5 acid sequence encodes are shown in the Sequence Listing. The homologues with identifiable 
functions for SEQ ID NO: 767-930 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et aL, J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
10 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et aL, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
15 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

20 for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

25 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.6 EXAMPLE 6 
Novel Nucleic Acids 

30 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 8, gb pri 1 1 8, 
UniGene version 118, Genpept release 118). Other computer programs which may have been used 
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in the editing process were phredPhrap and Consed (University of Washington) and ed- ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS: 93 1-965. The corresponding 
amino acid sequences are shown in SEQ ID NO:191 5-1949. 
5 Table 1 shows the various tissue sources of SEQ ED NO: 93 1 -965. 

The nearest neighbor results for SEQ ID NO: 931-965 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 931-965 from Genpept . The translated amino acid sequences for 
10 which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 931-965 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al. 5 J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
15 signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et aL, Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
20 the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 

25 for identifying prokaiyotic and eukaryotic signal peptides and their cleavage sites are also 

disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
- cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

30 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

5.7 EXAMPLE 7 
Novel Nucleic Acids 
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Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 
sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 1 1 9, gb pri 1 1 9, 
UniGene version 1 1 9, Genpept release 1 i 9). Other computer programs which may have been used 
in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:966-974. The corresponding 
amino acid sequences are SEQ IDNO:1950-1958. 

Table 1 shows the various tissue sources of SEQ ID NO: 966-974. 

The nearest neighbor results for SEQ ID NO: 966-974 were obtained by a BLASTP 
version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release (Dement), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 966-974 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 
with identifiable functions for SEQ ID NO: 966-974 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et aL, J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 
the eMatrix p-value(s) and the position(s) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI. 1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 
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each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.8 EXAMPLE 8 
Novel Nucleic Acids 

5 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using FASTY and/or BLAST against Genbank (i.e. dbEST version 120, gb pri 120, 
UniGene version 120, Genpept release 1 20) . Other computer programs which may have been used 

10 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready, ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:975-984. The corresponding 
amino acid sequences are SEQ ID NO: 1959-1968. 

Table 1 shows the various tissue sources of SEQ ID NO: 975-984. 

1 5 The nearest neighbor results for SEQ ID NO: 975-984 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 21 , 2000 
release (Dement), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 975-984 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

20 with identifiable functions for SEQ ID NO: 975-984 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 3 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

25 the eMatrix p-vaiue(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 4 shows the name of 
the domain found, the description, the p-value and the pFam score for the identified domain 

30 within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP VI .1 program (from 
Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
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disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 

publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 

cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 

reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 

5 was obtained for the polypeptide sequences. Table 7 shows the position of the signal peptide in 

each of the polypeptides and the maximum score and mean score associated with that signal 

peptide. 

5.9 EXAMPLE 9 
Novel Nucleic Acids 

1 0 Using PHRAP (Univ. of Washington) or CAP4 (Paracel), a full length gene cDNA 

sequence and its corresponding protein sequence were generated from the assemblage. Any frame 
shifts and incorrect stop codons were corrected by hand editing. During editing, the sequence was 
checked using F AST Y and/or BLAST against Genbank (i.e. dbEST version 1 20, gb pri 1 20, 
UniGene version 120, Genpept release 1 20). Other computer programs which may have been used 

15 in the editing process were phredPhrap and Consed (University of Washington) and ed-ready , ed- 
ext and gc-zip-2 (Hyseq, Inc.). The full-length nucleotide, including splice variants resulting from 
these procedures are shown in the Sequence Listing as SEQ ID NOS:3937-3942. The 
correspondingpeptide sequence is SEQ ID NO: 3943-3948. 

Table 1 shows the various tissue sources of SEQ ID NO: 3937-3942. 

20 The nearest neighbor results for SEQ ID NO: 3937-3942 were obtained by a BLASTP 

version 2.0al 19MP-WashU search against Genpept release 120 and Geneseq October 12, 2000 
release 21 (Derwent), using BLAST algorithm. The nearest neighbor result showed the closest 
homologue for SEQ ID NO: 3937-3942 from Genpept . The translated amino acid sequences for 
which the nucleic acid sequence encodes are shown in the Sequence Listing. The homologs 

25 with identifiable functions for SEQ ID NO: 3937-3942 are shown in Table 9 below. 

Using eMatrix software package (Stanford University, Stanford, CA) (Wu et al., J. Comp. 
Biol., Vol. 6 pp. 219-235 (1999) herein incorporated by reference), all the sequences were 
examined to determine whether they had identifiable signature regions. Table 10 shows the 
signature region found in the indicated polypeptide sequences, the description of the signature, 

30 the eMatrix p-value(s) and the positions) of the signature within the polypeptide sequence. 

Using the pFam software program (Sonnhammer et al., Nucleic Acids Res., Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) all the polypeptide sequences were 
examined for domains with homology to certain peptide domains. Table 1 1 shows the name of 
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the domain found, the description, the p-value and the pFam score for the identified domain 
within the sequence. 

The nucleotide sequence within the sequences that codes for signal peptide sequences and 
their cleavage sites can be determine from using Neural Network SignalP Vl.l program (from 
5 Center for Biological Sequence Analysis, The Technical University of Denmark). The process 
for identifying prokaryotic and eukaryotic signal peptides and their cleavage sites are also 
disclosed by Henrik Nielson, Jacob Engelbrecht, Soren Brunak, and Gunnar von Heijne in the 
publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of their 
cleavage sites" Protein Engineering, Vol. 10, no. 1 , pp. 1-6 (1997), incorporated herein by 
10 reference. A maximum S score and a mean S score, as described in the Nielson et as reference, 
was obtained for the polypeptide sequences. Table 12 shows the position of the signal peptide in 
each of the polypeptides and the maximum score and mean score associated with that signal 
peptide. 

15 Tables 5 and 1 3 are correlation tables of all of the sequences and the SEQ ID NOS. 



TABLE 1 



Tissue Origin 


RNA 
Source 


Library 
Name 


SEQ ID NOS: 


lung 






3 11 25 49 65 75 114 141 156 160 172 
1 90 1 98 209 2 1 7 224 229 234-23 5 267 
269 274 277 282 284 303 308 312 320 
334 336 352 372 396 398 412 414 437 
453 464 470 481 492-494 508-509 532 
539 581 584 617-619 621 628 633 643 
688 691 745 752 761 768 794 822 837 
848 876 887 953 967 973 


adult brain 


GIBCO 


AB3001 


1 3 12-13 16 22-24 28-29 41 48 58 65 78 
82 89-90 94 97 103 112 114-115 117 120 
122 130-131 168 181 184 186-187 189- 
190 198 208 216 247 249 259 270 277 
297 301 308 312 314 321 333 348 374 
396 403 406 410 412 416-417 420 423 
426-427 431 456 474 481 484-485 488 
498 500 508-509 530 549 553 558 563- 
564 583 596 602-603 608 612 621-622 
624 643 650 674 699 71 1 736 738-739 
753 770 779-780 785-786 802-803 816 
822 839 842 848 859 861 871 893-894 
897 900 903 925 954 958 967 969 


adult brain 


GIBCO 


ABD003 


3 19 21-25 28-29 31 33-34 37 39 41 46-48 
53 58 63-64 66 72 78 80 99 103 109-1 10 
112 114 118 120-124 126 132-133 135 
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139 143 146 148-149 159 163 168 174 
176 179-180 184-185 188-190 202 208- 
209 216-217 221 223 230 234-235 240 
244 249 251 253 255 258-259 263 269- 
270 277 282 285-286 290 294-295 297 
301-302 304-305 307-308 311-312 314 
320 329 333 335-336 342 344 346 349 
354 358 365 370 373-374 377 380 382- 
383 388 394-396 399 401-402 406 409- 
410 413 416 420-421 425 428 430-431 
436-437 442 456 462 464 466-467 474 
484 486 495-496 500-501 506 508-509 
519 530 537 542 549 561-562 564 572 
574 577-578 580-583 586-587 589 592- 
593 596-597 601 608 610 612-614 617- 
624 630-632 635 637 650 658 663-664 
668 676 679 681 689-690 693 699 724 
726 732 736 742-743 747 767-770 780 
784 789 793 799 802-805 813 817-818 
822 824 829-831 837 839 845 848 856 
859-860 864 871-872 875-876 881 887 
896-897 901 903 907 910-911 925 930 
933 943-944 947 952-953 958 962-963 
965 967 972 977 


adult brain 


Clontech 


ABR001 


3 53 66 113 115 126 135 160 172 179 185 
204 263 273 305 312 323 358 380 383 
395-396 403 420 428-429 431 461 542 
583 586 606-607 61 1 620 645-646 688 
690 715 732 736 740 748 754 768 784- 
786 790 796 800 878 897 906-907 947 
977 


adult brain 


Clontech 


ABR006 


19 32 49 53 60 72 91 103 118 125 130- 
131 134 184 224 275 338 350 354 361- 
363 374 384 390 394 396 431-432 434- 
435 445 468 549 621 732 734-736 745 
760-761 764 768-769 775 787 806 811 
818 887 903 906 918 930 942 947 957 
973 977 


adult brain 


Clontech 


ABR008 


2-3 9-11 14 17 21 23-25 28-29 31-35 37 
41-42 45 47-48 56-57 65-66 69-70 72 75 
77-78 88 91-92 97-99 101 103 112-115 
118-128 130-131 135 138-140 142 144- 
146 148 152 156-157 159-160 163 168 
172 174 176 178-180 182-190 194 196- 
198 200-201 204 209-214 218 220-225 
228-230 232-233 238-240 243-244 246 
254-256 260-264 270 272-274 278-279 

OftO OC< oon oqi nfti on/I ^f\H *i(\n oai 

zoz-Zoj zJSy-zyi Zyi-ZyQ 296-z9/ 301 
303-306 312-314 317 321-322 325-328 
334 336 338 340-342 344 346 348 350- 
352 354 356-358 363 366 369-374 376 
379-381 383-386 388-394 398-399 402- 



107 



WO 01/57190 



PCT/USO 1/04098 









403 405 409-412 414 418-421 423-424 
426-427 430 433-437 443 445-450 452 
456-457 460 462 464 471 479 482-483 
485 488 490-498 505 507 510 516 519- 
522 524 527-532 535 538-539 542-545 
548 551 553 555 561-562 566 569 571 
574 580-583 588-589 593 597 601-608 
611-612 614-615 617-618 621-622 624 
630-635 642 644 646-648 650-652 655 
657 659-661 664-665 668 672 674 689 
693-699 701-702 708 71 1 715 717 724 
728-730 732 734-735 738-740 745 747- 
750 753-755 757 761 763-764 766-769 
772-773 775 780-781 789-791 793-795 
799-800 802-806 809 812 818-819 821- 
822 826 829-830 832 834-835 841 843 

O/IC QC£ OCO OCf\ O/CI OlZA OtLC OTA OT> 

o4j ojo ojo-o59 ool oo4 ooo o/O 872 

onr oqa ooo OOC OOT OtVl OOO flAO C\C\C 

o/o ooU ooj ooj 00/ oyJ-oyo y(Jz 906- 

Q1 £ Q1 Q Q7 1 Q7^ G7£ Q1A Q1 1 Oil Q/17 

yio yio yzi yzj-yzo yjU-yil yii y4z- 
943 946 948 950-951 953-954 958-960 

QA7 QA7 OAO Q7fl Q77 Q77 

yoz-yoj yo/ yoy-y/u y/z y// 


duuii Drain 


i^iontecn 


ARPOI 1 


*\7 1 OA 77fi 1H/1 1/1/1 /ll£ Q1/I 
3/1 yo Z /U jU4 344 4 JO o34 


aUUll Drain 


jDiOv-znaui 


ADDAI 7 
/\Jt>IWlZ 


1/1 CO 171 177 1 AC £Q1 

14 oz lzi-izz loo oyi 


adult brain 


Invitrogen 


ABR013 


72 108 263 270 336 425 492-494 732 787 

7Qfi C7£ QQH 
/yu OZO ooU 


adult brain 


Invitrogen 


ABR014 


293 394 399 764 768-769 928 967 


adult brain 


Invitrogen 


ABR015 


738-739 764 


adult brain 


Invitrogen 


ABR016 


320 374 396 399 405 684 742-743 767 
931 947 967 


adult brain 


Invitrogen 


ABT004 


21 33-34 37-38 47 52 57-58 69 72 91-93 
109 119 122-124 126-127 135 142-143 
158 167-168 185-188 194 200 212 232 
242 246 255 258 270 277 279 293 301 
312-313 319 322-323 331 341 346 348 
371 374 388 391 394 399 401 409 41 1 
429 436-437 456 462 477 488 496 498 
510 512 515 539 542 545 549 559 563 
573 579 587 589 601-605 612 620-621 
oz4 o4u 64 j 64/681 /15 IIS lib 151 
735-736 740 745 748 753 766 785-786 
792-793 797-801 812 822 829-831 853- 
856 859 876-877 884 893-894 908-909 
918 925 933 950 969 978 


cultured 
preadipocytes - 


Strategene 


ADP001 


4 28-29 69 93 1 14 121 132-133 135 151- 
152 159 167 172 178 181 184 190 194- 
195 203-204 209 217 219 240 248 260- 
262 267 273-274 277 282 297 301 304 

1 1 0 11 A 1")&. 107 1£D Ml 11 A 19Q 

Jiz ji^f jzo-jZ/ jolooz ill 5 It joo 
394 401 403 405 41 1 420 437 453 466- 
467 470 474 478 496 507-509 517 530 
532-533 584 588 593 602-603 608 610 
617-621 630-631 633 639 642-643 661 
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693 729 746 761 765 769 834 842 848 
887 907 923 947-950 957 967 969 


adrenal gland 


Clontech 


ADR002 


1 3 12-13 21 23-24 27-29 67 74 78 103- 
105 108-109 113 115 118 120-121 128- 
133 149 156 160 172 177 182 214 217 
223 232-233 247 254 269-270 273-274 
277 283 285 288 298-299 308 317 319 
328 338 340 342 361-362 364 372 376- 
377 382 384 401-402 405-406 416 420 
431 437 444 446 448 457 462 484 500 
507 517 524 532-533 539 545 554 561- 

Sfi? S64 S8R <iQ7 (\(Y)-f\(\'K fififi £07 £^ 

642 646 649 658 664 674 693 703 730 
740 745 752 759 765 767 775 779 799 
809 817-818 839 845 856 859 863 887 
890-891 896 948 953 958 961-963 973 


adult heart 


G1BCO 


AHR001 


1 3-4 8 10 14 20-21 25 28-29 33-34 37-38 

41 48 54-57 65 69-72 75 78 80 82-83 97 

99-100 108 112-115 117-121 123-124 

128-133 141 144-146 149 152 159 162- 

163 168 172 176 179 181 184 186-187 

190-191 201 203 208-209 212 216-218 

221 223 227 229 233 244 247 249 253- 

255 258 263-264 267 269-270 274 278 

280-282 285 289 291 295 297-299 301 

303-304 308 313 317 321-322 326 328 

334 344 348 352 358 361-363 370-371 

380 382-383 388 394-396 398 401 403 

405-406 410-416 423 425-427 430-431 

436 452-453 464-465 470-474 481-484 

487-488 490 492-494 496 499-500 505- 

506 508-509 514 523 529-530 533 547- 

548 553 558 563-565 577-578 586-588 

590 593 597 601-603 606-608 610-613 

617-619 621-622 626-628 637-638 642- 

644 652 658 661 672 682-683 688 691 

693 697 699 708 71 1 713 715 732 737 

745 747-748 750-753 759 761 765 768- 

770 775 790 802-803 814-815 818-819 

830 837 839-840 84? 84 S 848 8^Q 861- 
oj\j oj / oj7 otu oHi o^~j oho ojy oui 

862 867 876-877 887 891-892 896 900- 
901 903 905-906 908-909 919-920 922 
925 928 936 939-940 946-947 950 953 
959 967 970-971 973 977 


adult kidney 


GIBCO 


AKD001 


1.3 8 12-14 17 19-25 28-29 33-34 37-39 
41 46-48 50 52 55-60 62 65-67 69 71-72 
75 77-78 82 84 89-90 93 97 108-110 1 14- 
116 118-121 123-125 128 130-133 135 
138 144 146 149 156 159-161 163-164 
167-172 176 179 184 186-187 189-190 
194 196 200-202 204 209 21 1-212 216- 
217 219 221 223-224 229 232-235 244 
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247 250 253 255-256 258 263-264 268- 
272 274 277-281 283 286 288-290 292 
294-295 297 301 303-309 311-314 316 
319-323 325 328-338 342 348-349 352 
354-355 358 361-363 365 370-371 373 
376-378 380 382-383 388 395-399 401- 
403 405-406 409-4 1 3 4 1 6 4 1 8-420 425- 
428 430-431 440 442 452-454 462 464- 
465 470 472-474 477 479 481 483-485 
487-489 492-495 498-500 504 506 510 
517 522 525 529-530 532-533 539 542- 
543 547 551-552 558 560-564 569-570 
573-574 577-578 580-583 585-590 594- 
596 601-608 610-613 617-621 624 626- 
628 630-631 634-636 639 642-643 648 
652 656 658 664-665 676-677 679 681 
688-691 693 697 699 708 711 715 717 
720-722 724 729-732 738-741 747-748 
751-753 761 765 770-778 780 784 789 
791 793 797 804 813 817 823-824 834 
837 839 842-843 845 848 859 861-862 
864 867 870 876-877 887 889 892-894 
896-897 900-901 903 907 913-915 918 
921 923 925 929-930 932 939 942 946- 
947 949-950 953 958-959 961-963 967 
969 972 977 


adult kidney 


Invitrogen 


AKT002 


1 3 16 21 30 32 35 38-41 46-47 56 77 92 
109 123-124 130-131 146 149 161 167- 
168 172 176 190 209 212 234-235 258 
279 292 301 303 308 314 333 355 363 
372 380 383 396 399 402 418-419 426- 
427 431 448 454 461 471-474 488-489 
495 498 504 506 508-509 520-521 530 
537 539-541 545 547 563 582-583 592 
613 617-618 621 623-624 633 655 688 
690 693 699 704 713 732 745 752-753 
761 766-768 770 784 789 797 837 842 
848-849 866-867 877 887 893-894 903 
914-915 925 929-930 937 944-945 947- 
949 955 961 967 984 


adult lung 


GIBCO 


ALG001 


1 3 14 18 28-29 38 54-56 59 92 1 10 1 14- 
115 130-131 146 149 156 159 164 167 
176 184 209 217 234-236 240 255-256 
258 263-264 269 271 276 280-281 297 
305 308 312 314 322 325 332 336 344 
353 361-362 388 401 410 420-421 426- 
427 431 465 469 474 484 498 500 506 
508-509 517 530 532 573 592 596 613 
619-620 623 626-628 638 658 679 681 
684 689 717 731 741 771 791 799 817 
834 845 861-862 864 875-876 901 921 
925 928 932 940 947 949 959 962-963 
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967 


lymph node 


Clontech 


ALN001 


3 10 110 146 160 168 196 209 221 269 

978 ^fH 1A2 1QA AC\S. A 1 1 /lOA /m 
z/o jUI j jo jho jyn 4UD 411 hZKj 422 

459 464 474 485 503 506-507 532 563 

582 619 623 630-631 642 669 684 697 

713 715 727 747 767 769 789 825 839 

842 849 887 896 913 921 925 


young liver 


GIBCO 


ALV001 


3 14 16 37-38 41 51 56 60 97 104-105 
108 110 117 119 128 130-131 134 139 
149 152 169-172 176 184 189-190 200 
209 212 216 218 228 232 255 258 263 
270-271 275 285-286 292 295 298-299 
301 304 314 341 358 365 368 376 400 
410-412 431 474 481-482 485 496 500 
504-505 517 520-522 524 530 532-533 
jh/ jM jo j j&l 065 olU-oll 621 624 
635 643 691 708 71 1 715 720 752 755 
761 768 796-797 811 818 830 845-847 
852 864-865 867-869 896 899 910-91 1 
949 958 965 969 972-973 


adult liver 


Invitrogen 


ALV002 


3 37 42 56 60 71 82 104-105 114-115 
117-118 125 130-131 134-135 164 169- 
172 176 179 200 203-204 212 217 223 
226 232 237 244 263 274-275 292 30 1 
310-312 314 317 349 354 364 368 372 
376 398-399 402 426-427 439 442 451 
458 465 474 482 485 490 506 515 525 
527 545 547 552 568 571 573-575 582 

^Q*7 <\QA A(\A /£AC /CAQ riA /TO a 

jo / jy^'jyj OU4-oUj oUo oIU ozl oJU- 

f\ J X\ fit A All &&A £QA /TOO 
Oj 1 Od^-Odd Oj 1 OD / ot)4 Oy\J Oyj Oyy 

723 726 745 751 763 767 784 793 81 1 
822 845 848 852 856 861-862 864 892 
899 908-909 925 950 958 967 983 


adult liver 


Clontech 


ALV003 


60 134 169-171 275 


adult ovary 


Invitrogen 


AOV001 


1 3 9-10 12-14 16 18 20 22-25 28-29 33- 
35 37 39 41-42 46 48-50 55-57 59 63-67 
69 71-72 75 77-80 82 88-89 92 101 103- 
106 108-110 113 115 119-121 123-126 
128-133 135 138 142-146 149 151-152 
159-161 167-168 172 174 176-177 179 
181 184-190 194 198 200 203 208-209 
211-212 214 217 219 221 224 226 232- 
235 240-242 246-247 249 251 254-255 
258-259 264 269-271 274 276-277 279- 
283 285 288 290 293-294 297 301-304 
306-308 311 314 319-322 325-326 328- 
329 331-332 335-338 341-342 344 348 
354-358 361-363 365 36R 370-37? 374 
376 379-380 382-383 388 394-396 398- 
399 401-402 405-406 409-412 416 418- 
421 423 425-433 438 442-443 449-452 
454 462 464 466-467 469-471 474 479 



in 



wo a 1/^7 ion 






prT/i ICA 1 /A JftQfl 








482-484 488 490 492-496 498 500-504 








506-509 511515-518 520-524 529-530 








532-533 537 539-542 545 551 555 558 








560-565 569 571 573 577-578 581-583 








585-590 592-593 596-597 600-605 608 








610-61 1 613-614 617-628 633-637 639 








642-643 646-648 650 652 654 656 658 








664 668-670 672 674 679 681 684 688 








691 693 697-699 701-702 713 717 721- 








722 724 729-732 738-744 747-750 752- 








753 755 759 761 765 767-774 779-780 








783-784 789 793 795-797 801 813-818 








823-824 828 830-832 834 837 839 841- 








842 845 848-851 856 859 862 864 866- 








867 870-871 874-878 881-883 887-889 








891 893-894 896-897 901 903 906-911 








913 919-922 925 928 930 936 939-940 








943.944 946-947 949-950 952-953 955 








957-958 962-963 965 967 969 971 973 








977 981-982 


adult placenta 


Invitrogen 


APL001 


41 56 67 253 301 304 334 380 383 451 
474 479 500 577-578 643 648 729 767 
856 859 866 873 962-963 


placenta 


Invitrogen 


APL002 


3 21 31 38 63-64 78 135 143 168 186-187 
212 232 244 263 280-281 334 336 344 
348 371 374 394 399 461 490 582 588 
602-607 610 620 699 745 769 793 817 
822 859 897-898 923 928 931 943 949 
969 973 


adult spleen 


GIBCO 


ASP001 


1 3 21-22 46 52 54-55 57-58 61-62 72 74 
78 82 88 118 121 130-131 137 152 159 
168 172 189 203 209 217 223 234-235 
252 255 263 269 271 274 282 288 290 
301 314 322 335 350 363 394 403 405- 
406 410-412 415 431 459 464 472-474 
482 488 500 506 510 514 517 532 537 
542 561-563 589 593 602-603 610 613 
619 621 636 642-643 655 658 662 674 
676 679 681-682 684 689 691-692 697 
699 715 720 723 729 747-748 769-770 
782 793 818 830 834 845 856 859 862 
877 887 893-894 896 903 906-907 914- 
915 918 925 928 930 940 946 965 967 
977 982 


testis 


GIBCO 


ATS001 


6 22 28-29 33-34 41 48 52 62 65 72 97 
106 109 118 132-133 145-146 168 172 
176 183 185 189-191 195 209 211-212 
214 221 223 230 254-255 258 263 269 
283 297 312 314 321 342 352 361-362 
365 380 383 388 395 401 405-406 412 j 
430-431 441 469-470 474 479 495-496 
500 506 520-521 533 543 545 548 560 
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563 574 582 589-590 593 608 616-618 
620 623-6^4 638 642-643 697 699 708 
71 1 745 747-748 765 767-768 779 784 
789 812-813 834 837 839 848 859 862 
868-869 875-877 887 889 893-894 896 
928 944 947 953-955 972 981 


Genomic UNA 
from BAC 
63118 


Research 
Genetics 
(CITB BAC 
Library) 


BAC001 


515 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC002 


640 


Genomic DNA 
from BAC 
39316 


Research 
Genetics 
(CITB BAC 
Library) 


BAC003 


640 


adult bladder 


Invitrogen 


BLD001 


50 55 66 71 1 1 1 143-144 148 160 201 209 
223 255-256 280-281 286 30S31S^1Q 
340 394 431 442 488 497 505 518 552 
588-589 621 636 664 676 715 738-739 
769 790 824 837 845 877 887 936 940 
948 962-963 967 


bone marrow 


Clontech 


BMD001 


3 10-13 16 18 20-21 25 28-29 31-34 41 45 
48 52 54-55 57 59 61 65 67 72-73 75 78 
80 82 84 99 103 108 110 114-115 118- 
120 123-124 128 130-133 143-144 148 
152 159-161 163 168 172 174 176 178 
190 192 198 203 209 21 1 217-218 221 
223-224 227 233-236 244 247 249 252 
254 258 260-262 267 269 272 278 280- 
281 284-285 288 290 294-297 301 304 
308 314 317-318 320-321 325 328-330 
333-335 349 351-354 358 363 365 367 
377 382 388 394-397 400 405 408 410- 
412 418-421 425-428 431 433 435 442 
449-450 453 455 459 464 468-470 474 
478-479 481 484 490 496 504 506 508- 
509 511 519-521 530 532 539 553 558- 
559 561-563 580 582 586 592 599 608 
610 613-614 617-619 623 625-628 635 
638 641-643 658 664 672 682 699 711 
713 717 731 734 740 742-743 745 761 
768-771 774 776-778 784 787 789 813 
817-818 8?2 834 839-840 84? 848 869 
866 870 876 885-887 891 896-898 900 
903 906 913 919 921-922 927-928 939 
944 947 950 953 959 961-963 967-968 
970 973 977 


bone marrow 


Clontech 


BMD002 


3 9-10 15-19 30 33-34 39 45 54 57 63-64 
71 82 102 116 119 130-133 148 152 156 
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159-160 168 176 182 224 254-255 271- 
272 282 285 290 297-299 301 305 323 
333 340 344 351-355 358 361-362 364 
367 370 372 387 394-395 399 403 405 
409 41 1 449-450 459 461 468 474 488- 
489 524 530 532 580-582 592 602-603 
61 1 617-618 621-622 630-632 642 661 
663 694 717 730 734 740 745 752 755 
761 767 769-771 775-778 784 787 811 
813 818 832 840 842 849 859 878 887 
893-894 896-898 903 906 908-909 923 
928 944 946-949 953 958-963 965 982 


bone marrow 


Clontech 


BMD004 


54 


bone marrow 


Clontech 


BMD007 


766 887 928 


adult colon 


Invitrogen 


CLN001 


22 37 67 97 117 121 148-149 168 172 190 
200 204-205 232 244 263 268 292 301- 
302 363 377 384 452 455 459 470 530 
582 602-603 619 687 723 728 751 761 
831 861 887 914-916 934 955 969 984 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL016 


358 740 760 


Mixture of 16 
tissues - 
mRNAs* 


Various 
Vendors* 


CTL021 


468 527 928 


adult cervix 


BioChain 


CVX001 


1 3 10 14 22 28-30 37 41 47-48 51-52 54- 
57 71 82 89-90 92 106 108 110-111 117- 
118 121 129-131 135 141 143-146 160- 
161 164 168 172 177 189-190 193 195 
200 204 209 21 1-212 217 226 229-230 
232 234-235 240-242 246 254 260-263 
268-270 274 277 282 285 292 295 297 
305-308 314-316 319 328 343-344 348 
354 358 363 368 380 382-384 389 394 
396 399 401 405-407 410 416 418-421 
428 430-431 437 442 453-454 459 464 
469 471-473 476 480 484 492-495 500 
504 506-509 516-517 526 530 532 545 
550-551 563-565 569 577-578 585-586 
590 608 611 613 619 621 623 628 630- 
631 634-637 641 643 648 656-658 664- 
665 674 679 682 689-690 693 700 703 
708 713 721-722 724 728 732 742-743 
747 750 752 755 757 761 763 767-769 



* The 16 tissue-mRNAs and their vendor source, are as follows: 1) Normal adult brain mRNA (Invitrogen), 2) 
normal adult kidney mRNA (Invitrogen), 3) normal adult liver mRNA (Invitrogen), 4) normal fetal brain mRNA 
(Invitrogen), 5) normal fetal kidney mRNA (Invitrogen), 6) normal fetal liver mRNA (Invitrogen), 7) normal fetal 
skin mRNA (Invitrogen), 8) human adrenal gland mRNA (Clontech), 9) human bone marrow mRNA (Clontech), 
10) human leukemia lymphablastic mRNA (Clontech), 11) human thymus mRNA (Clontech), 12) human lymph 
node mRNA (Clontech), 13) human spinal cord mRNA (Clontech), 14) human thyroid mRNA (Clontech), 15) 
human esophagus mRNA (BioChain), 16) human conceptional umbilical cord mRNA (BioChain). 
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779-780 784 788 810-81 1 ftn.Kls »99 
834 836-837 839 848 861 866-867 R71 
874 877 887 891-894 897-898 901 913 
916 919 921-922 925 946-947 953 958- 
959 967 969 973 


diaphragm 


BioChain 


DIA002 


3 39 184 203 431 563 848 967 


endothelial 
cells 


Strategene 


EDT001 


3 6 8-10 14 19-24 28-29 33-34 37 39 41 
46 48 52 55-58 62-65 67 69 71-72 75 78 
80 82-83 87 101-102 108-109 114-115 
117 123-124 128 130-133 135 138 143 
145-146 149 156 159-160 167-168 172 
174 176-177 179 181 184-187 189-190 
194-195 200 203 208-209 212 216-217 
219 223-224 226-227 229 234-235 244 
248-249 254-256 258 263-264 267 269 
271 274 276-282 285 290-291 294 297 
301-304 308 311 313-314 316-317 320- 
321 323 325-326 328-329 331-332 334- 
337 339-341 344 348-349 352 354-355 
358 361-363 365 367 371-372 375 379- 
380 383 389 394-395 398-403 405-406 
409-412 425-428 437 442-443 448 454 
464 466-467 474 479 481 490 492-498 
500 503 506-509 511 517 520-521 523- 
524 530 532 537 540-542 558 561-563 
565 569-570 573 581-583 586 588-589 
596 602-608 610-61 1 613 617-622 625 
628 630-631 633-637 642-643 646 648 
650 652 659 661-662 682 688 690-693 
696 698-699 708 712 715 717 720-722 
724 727 729 740 745 748-750 752 761 
765 767-770 772-773 779 784 789 792- 
794 756 802-803 811 817-818 821 824 
827-828 830 834-835 9P,1 84? R4S 84.8 
859 861-862 864 866-867 870 876 885 
887 891 893-894 897-898 900 903 906- 
907 913 916 921 925 939 947 950 953 
955 957-958 962-963 967 973 978 984 


Genomic 
clones from the 
short arm of 
chromosome 8 


Genomic 
DNA from 
Genetic 
Research 


EPM001 


324 515 640 


esophagus 


BioChain 


ESO002 


97 103 128 371 474 


fetal brain 


Clontech 


FBR001 


67 129 156 159 232 267 4T\ 446 5ft3 84 S 
952 


fetal brain 


Clontech 


FBR004 


28-29 185 213 277 350 384 432 485 501 
549 651 747 754 761 780 787 848 870 
887 906 958 


fetal brain 


Clontech 


FBR006 


10-1 1 14 21 30 32 47 49 56 65 69 72 77- 
78 82 84 97 101 115 118 121 125 128 
130-131 138 142 148 152 159-160 179 
185 188 194 197 203 210 212 214 219 
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222 227-229 243-246 249 252 256 264 
270 273 282 285 290-291 293 301-303 
305-306 312 321-322 325 327 339-340 
344 346 350 354-357 363 367-371 374 
388 391 394-395 399 402 405-406 410 
414 420 426-427 436-437 442 444 454 
456-457 460 462 464 470 480 485 492- 
494 507 510 516 524 528 530-532 539- 
542 549 553-554 561-562 580-582 588- 
589 602-608 61 1 615 617-619 621-622 
624 632 636 641-642 646-647 651-653 
661-662 666-669 672 677 691 715-716 
730 735 740 752 754 761 767-770 772- 
775 780-781 799-801 808 818 822-823 
835 843 845 856 859 864 867 876 880 
885 887 890 893-894 896 913 918 926 
942 946-947 951 957-959 962-963 970- 
971 


fetal brain 


Clontech 


FBRs03 


130-131 312 517 637 691 738-739 


fetal brain 


Invitrogen 


FBT002 


3 22 28-31 47 57 63-64 72 75 77-78 86 
94-95 97-98 126-127 135 140 143 156 
159-160 167-168 177 185 190 196 201 
203-204 214 217 230 254-255 258 267 
273-274 277 279 282-283 292 301-302 
305 312 314 323 329 346 348 367 374 
382 394 399 401 403 412 415 420 432 
437 474 482 485 495 507 513 517 527 
529-530 539-542 548 552 579 587-588 
600 604-605 612 617-618 621-622 624 
634 642-643 647-648 650 679 689 693 
699 712 715 742-743 745 748-749 753 
768-769 793 797 829-831 834 845 848 
856 859 893-894 908-909 913 916 931 
933 940 950 967 969 


fetal heart 


Invitrogen 


FHR001 


19 57 130-131 394 431 642 769 844 


fetal kidney 


Clontech 


FKD001 


3 31 33-34 38 48 54 72 160 208-209 21 1 
223 264 269 277 283 290 313 325 341 
348 358 396 418-420 474 484 506 508- 
509 517 520-521 532 547 553 558 567 
569 587 596 608 610 613 619 622 626- 
627 642 679 734 745 818 843 887 896 
903 916 969 971 


fetal kidney 


Clontech 


FKD002 


19 474 726 903 


fetal kidney 


Invitrogen 


FKD007 


3 118 186-187 230 244271 432 887 969 


fetal lung 


Clontech 


FLG001 


69 132-133 156 168 208-209 217 267269 
274-275 286 354 394 396 406 462 483- 
484 608 619 751 769 771 834 914-915 
925 


fetal lung 


Invitrogen 


FLG003 


3 8 28-29 32 39 50 66 82 88 92 168 186- 
1 87 200 204 212 226 229 246 274 309 
327 332 368 374 382 394 398 426-427 
431-432 442 485 536 555-557 587 604- 
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605 621 624 636 642-643 661 677-678 
724 753 769 848 859 864 877-878 896 
902 904 914-915 958 


fetal lung 


Clontech 


FLG004 


130-131 394 664 769 942 


fetal liver- 
spleen 


Columbia 
University 


FLS001 


3 8-10 12-13 16-17 19-25 27-29 33-35 37- 
38 41 45-46 48 52 55-58 60-67 69 71-74 
77-78 80 82 84 87-90 104-106 108-109 
112-121 123-125 128-134 138 141 143- 
146 149 151 156 159 163-164 167-172 
174 176-179 181 184 186-188 190 194 
200-201 203 208-209 211-212 216-217 
219 224-227 229-230 232 234-235 237 
241 243-244 246-248 254-255 258 260- 
263 267 269-270 273-282 284-285 288- 
290 292-295 297-299 301-306 308 31 1- 
318 320-323 326 328 332 335 341-344 
348 352 354-359 361-365 367-368 371- 
374 376-380 382-383 388-389394-396 
398-399 401-411 413-414 416 418-421 
425 428-430 432-433 437 439 442-444 
449-450 452 456-457 461-470 472-474 
478-479 481-482 484-485 487 490-494 
497-499 504-507 511 514-515 517-521 
523-524 526 529 532 537 540-541 547 
555 558-559 563 575 577-578 580-596 
598-599 601-603 606-608 610-613 617- 
624 626-628 630-631 634-636 639 642- 
643 647-648 654-656 663-665 672 674- 
675 679 681 684 686 688 691 693-699 
71 1 713 715 717 719-726 729 732-733 
738-740 745 748-749 751-753 757 759 
761 767-770 776-778 780 784 787 792- 
794 799 804 809 81 1 813 817-819 822- 
825 830-831 834 837 840 842 845-848 
852 856 859 861-862 865 867-869 871 

R74-R7R RR7-RRR RQ1 RQ/}_RQ4 RQfi Qf\(\ 

903 905-91 1 913 916 918 923 928 930- 
93 1 936 939 942 944 946-950 952 958- 
959 961-963 965 967 969-970 972-973 
976-977 981-983 


fetal liver- 
spleen 


Columbia 
University 


FLS002 


3 8-13 15-17 19-20 22 25 28-29 33-35 37 
41 45-46 52 54-56 60-61 63-64 66-70 73- 
74 78 80 82 92 99 104-106 108-109 1 12 
115-116 118 120-121 123-125 128 132- 
135 139 141 143-144 146 149 152 156 
159-161 167 169-172 174 176-177 179 
181 185 188 190 194196-197 200 204 
212 214 216-218 223-224 226-230 232- 
235 237 246-247 252 254-255 258-263 
267 270-277 284-286 288 292 294-295 
297-299 301 303-305 308 310 314 318 
320 323 328 330-332 335-337 340 342- 
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344 352 354-355 358 361-365 367-368 
371 373-374 376-377 382 388 394-396 
398-399 40 1 405-406 409-4 11413 418- 
421 429 431 439-440 442-444 451-452 
457 462.-463 466-468 470 474 477-479 
481 483-484 487-488 491 495 499 504 
508-509 516 519-521 524 526-528 530 
532 537 540-541 543 545-547 550-551 
553 555 560 564 568 574-575 577-578 
580-592 596-597 600 602-603 608 610- 
61 1 613-614 617-618 621-622 628 630- 
631 634 637 639 642 644 647 654 658- 
659 665-667 669-675 679 681 684-685 
688-690 693 695 697 708 711713 715 
717-719 723-727 729 731-734 738-739 
741 745-746 749-750 753 759 761 766- 
767 769-770 776-779 782 784 791-792 
794 805 808 817-818 822 824-825 830 
834 837 842 845-849 852 856 859 864- 
865 867 874-878 888 891-892 896-900 

KJ\J y KJ\J / U 1 ~T %J 1 O OOO \jy 1 \J J \J y \J y \J\J 

903 905-906 908-909 9 1 3 9 1 6 9 1 8 92 1 
923 925 932 936 939-940 942 944 946- 
947 949-950 953 955-956 958-959 961- 

y~ i y * y y y\j yyy yyy y y\j y y \j yyy y \j i 

963 965 968-970 973 977-978 981 


fetal liver- 
spleen 


Columbia 
University 


FLS003 


19 60 78 224 273 275 370 373-374 401 
602-603 639 643 730 732 738-739 748 
752 770 782 928 930 947 949 


fetal liver 


Invitrogen 


FLV001 


37 55 60 69 72-73 97 104-105 108 113- 
114 116-118 121 135 143 152 167-168 
1 86- 1 87 1 95 200-20 1 209 2 1 7 223 240 
244 253 255 275 284 301 311 314 317 
336 342 348-349 358 371 374 382 394 
402 41 1-412 418-419 428 430 442 453 
517 568-569 580 582 584 587 589 601- 
603 606-608 617-618 624 634 639 642- 
644 646 664-665 669 679 715 717 720 
726 745 748 751 769-770 782 791 794 
797 824 830-831 845-847 852 859 870 
899 913-916 925 928 948 956 958 969 
976 982 


fetal liver 


Clontech 


FLV002 


72 418-419 632 


fetal liver 


Clontech 


FLV004 


3 160 169-171 355 367 374 376 547 617- 
618 621 646 717 741 771 836 878 976 


fetal muscle 


Invitrogen 


FMS001 


15 27 32 37 67 72 83 99 112 121 138 167 
174 177 186-187 190 203-204 211 215 
230 252 259 312 374 403 406 409 457 
461 485 505 517 528 530 540-541 544 
549 554 558 579-580 583 602-603 608 
639 642-643 654 664 699 715 730 737 
751 772-773 788 802-803 810 848 856 
859 864 868-869 887 893-894 905-906 
910-911 923 948 967 
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fetal muscle 


Invitrogen 


FMS002 


1 15 99 130-131 223 361-362 431 474 505 
581 639 643 666-667 784 790 808 810- 
81 1 874 880 887 903 946 950 958 962- 
963 973 


fetal skin 


Invitrogen 


FSK001 


3 6 20-22 32-34 41-45 47 49-52 55 63-64 
66 69 77 80 88 91 98 101 1 1 1-112 1 15 
126 130-131 135 142 144 146 160 163 
167 176 188-190 196 201 204 208 213 
215 217-218 229 232 244 246 248 255 
263 265-269 274 279-281 283 285 288 
292 294 297 301 303 308 314 321 341- 
342 344 348 354-355 358 361-362 366 
369 371-372 374 381-382 384 386 394 
401 403 405 413 415 428 431 437 440 
460 466-467 472-473 477 481 483 495 
499 504 517 522 532 536-537 539-541 
545 556-558 569 574 576-578 580 584- 
585 587-589 592-593 602-603 606-608 
612 617-618 621 624 634 637 639 642- 
643 647 664 673-674 676 680-681 689 
699 705-707 709-715 724 728-730 738- 

7Af\ HA^ 1AQ H/ZZ H/ZQ T70 tt) 

JhK) /4j /4o IjL /oj /oo-/o9 J 11-113 
793 797 817 823 830 834 842 848 859 
861 864 870 874 883 887-888 893-894 
901 904 908-909 913-916 923 925 947 

OSO QSR Q&A Q£7 07^ 
yj\j 7JO yoA-yo^ yo/ y /d 


fetal skin 


Invitrogen 


FSKOO? 


*3 1^0 1^1 1QA I^A l&n AC\(\ Af\c: 

j iju-ui mo lyn d\)o jj*t Jo/ WU 4lo 
474 489 520-521 547 558 561-562 585 
596 730 740 748 755 767 771 810 840 
893-894 946 959 


fetal spleen 


BioChain 


FSP001 


276 563 842 


umbilical cord 


BioChain 


FUC001 


3 20 33-34 39 48 50 52 55-57 65 67 69 72 
77 79 82 92 109 112-113 121 132-133 
138-143 156 167-168 172 174 179 184- 
185 190 194-196 200202-203 208-209 
229-230 244 269-271 278 284-285 290 
297-299 303 305 308 320 331-332 336 
338 342-343 363 367 372 374 379-380 
383-384 392-394 397 399 402 405-406 
410 425-427 429-430 449-450 474 476 
484 497 499 501 504-505 510 515 517 
532-533 539 549 551 558 563 569 574 
577-578 581 586-587 597 602-603 608 
610 617-619 621 626-627 634-637 639 
642-643 658 663-664 674 690-691 693- 
694 699 713 715-717 720 724 726 729 
738-739 746-747 749 759 761 765 768- 
769 774-775 793 797 807 818 822 837 
848-849 856 862 868-869 874 885 887 
892-894 903 906-907 916-917 919-920 
928 936 939 944 946-947 962-963 967 
969 



119 



WO 01/57190 



PCT/USO 1/04098 



fetal brain 


GIBCO 


HFB001 


3 9-10 12-14 16 21 25 28-30 32-34 37-39 
41 47-48 52-53 56 65 67 69 71-72 75 80 
84 92 97 103 106 1 10 1 14 1 17-1 19 123- 
124 127 129 132-133 135 138 141-142 
144-146 148-149 152 156 159-160 168 
172 174 176 179 181 184-185 190 198 
208-209 212 214 219 221 223-224 229- 
230 233-236 240 244 247 251 253-255 
258-259 270 273 276-277 285 297 304- 
305 308 312 314 322-323 325 328 332- 
333 335-337 339-340 342-344 346 352 
354 358 363 365 370-372 374 382 394- 
396 398 401 403 405-406 409-412 414 
416 425-427 431-432 437 442 445 453 
456 462 466-467 469-470 472-474 479 
483 488 490 492-497 500-501 504 506- 
510 520-521 524 530 537 539 545 549 
552 558 560-562 564 569 579 582-583 
586-587 596 602-608 610-612 614 617- 
624 626-628 630-631 633 635 638 641 
643 647-648 656 658 661 676 679 688- 
689 693 696-697 711-712 715 724 726 
731 735 745 747-749 752 754 761 765 
767-770 774 779-781 784-786 789 799- 
800 802-803 813 818-819 823-824 831 

oiyt ooc on on oac oao occ\ oza o££ 

834-835 837 839 845 848 859 864 866- 
867 871 874-875 881 887 891 893-894 
ayo-by 1 yUU yUo-yU / y 1 U-y 11 y 1 o yZ 1 - 
922 925 927-928 930 943-944 946-947 
950 953 962-963 965 969 972-973 977 


macrophage 


Invitrogen 


HMP001 


86 168 186-187 297 537 608 681 761 845 
877 


infant brain 


Columbia 
University 


IB2002 


2-3 9-10 12-14 16 21 25 27-30 32 37-38 
46-47 49 55-56 58 65 69 71-72 78-79 82 
84-86 91-92 98-99 106 109-110 113-115 
118 127-128 130-133 135 138 142 144 
151 156 168 173-176 180-181 185-188 
192 194 196-201 203 208 210-212 214 
217-218 224 229-231 233 236 238 240- 
241 244 246 251-256 259 263 270-271 
277-279 284-285 287 293-294 296 301- 
302 308 312-314 317 322-323 327 330 
333 339 342 345-346 351 354 358 361- 
362 365-366 368 370-371 373-374 382 
388 394-396 402 405-406 411-412 415- 
416 420 424-425 428 431 436-437 440- 
441 444-445 453 456 460 465 474 479 

506-510 515-517 520-521 524-525 529 
531-532 534-535 537 539-542 544-545 
549 561-562 569 574 577-578 580-583 
586-587 589 592 596 600-608 610 612- 
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IB2003 
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613 616-618 620 622 624 629-632 634- 
635 637 641 643-644 650-651 653 661 
663-664 676-677 689 693 695-698 708 
71 1 720-722 724 730 732 735 740 745- 
748 754 765-766 768-769 779-781 785- 
786 789 791 796 798 800-803 807 811- 
813 818-819 822-824 830-83 1 834-835 
837 839 842-843 845 854 856 858 864 
867-869 875-877 879 881 887 892-894 
896 903 907-91 1 913 916 919-920 925 
930-932 936 939 943 946-947 953 958 
970-973 977-978 982 984 



3 12-13 21 27-29 
113 116 126 128 
176-177 184-185 
224 228 230 244 
276 293-294 312 
346 354-355 358 
394 396 399 402 
474 482 484 488 
524 529 540-541 
589 596 600-603 
620-621 632 647 
735-736 746 751 
800 807 811-813 
834 838-840 843 
919-920 925 930 
973 982 



32 39 49 69 72 82 91 
132-133 142 144 156 
188 194 208 212223- 
255 259 267 270 273 
320 326-327 337 342 
361-363 382 388 390 
420 425 431 442 462 
495-496 510 520-522 
549 563 582 586 588- 
606-607 612 617-618 
650 679 720-722 724 
754 769 785-786 793 
818-819 822 824 831 
856 864 892 896 907 
1-931 936 947 950 957 



infant brain 



Columbia 
University 



IBM002 



16 47 82 84 201 263 302 376 394 421 440 
488 537 592 606-607 635 740 769 887 
892 906 921 926 971 



infant brain 



Columbia 
University 



IBS001 



84 86 180 185 198 201 203 230279 312 
326 346 354 366 388 488 542 581 588 
620 647 664 732 740 785-786 801 807 
822 827 910-911 925 931 



lung, fibroblast 



Strategene 



LFB001 



3 11 25 49 65 75 
190 198 209 217 
269 274 277 282 
334 336 352 372 
453 464 470 481 
539 581 584 617 
688 691 745 752 
848 876 887 953 



114141 
224 229 
284 303 
396 398 
492-494 
-619 621 
761 768 
967 973 



156 160 172 
234-235 267 
308 312 320 
412 414 437 
508-509 532 
628 633 643 
794 822 837 



lung tumor 



Invitrogen 



LGT002 



1 3 9-10 12-13 20 31 38 41 4648 51-52 
56 58 63-64 72 74-75 78 82 88 101 106- 
107 110 114-115 117-118 120-121 123- 
124 128-133 135 143-146 149 151 156 
159-161 163-164 167-168 172 176 178- 
179 184-185 189-191 194-196 200203 
209 212 216-217 226 228-229 232 234- 
236 241 246 248 256 258-259 263-264 
269-271 274 282-283 285-286 290 292 
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294 297 301 308-309 311 314 317 321 
326 328-329 331 333-334 341 348 352 
354-355 363 365 371 380 382-383 388 
394-395 398-402 405-406 410-41 1 413 
416 418-419 426-427 439 442 452-453 
458-459 461-462 464-465 470-471 474 
478 483-484 490 495-496 499 510 522 
524 528 536-537 540-541 543 548 556- 
558 560-565 571-573 580 582 587-588 
592 597 602-605 608 610 612-613 617- 
622 625-629 633-634 636 642-644 648 
661 664 669 679 688-689 691 693 699- 
700 708 717 723-724 730 733-734 738- 
740 745 747 749 752-753 761 767-768 
770 779 782 784-786 789 793-794 797 
817-818 820 823-824 834 837 842 845 
848 855 857 859 862 864 866 870 875- 
877 887 892 896 900-901 907-909 914- 
915 919-920 923-925 939 943 947 949 
953 958 962-963 965 968 970 972-973 
977 


lymphocytes 


ATCC 


LPC001 


3 9-1 1 32 47 50 56 71 75 88 97 99 102 
121 125 128-129 135 138 141 149 163 
167-168 212-213 217 233 255 290 294 
301 305 31 1 314 342 372 377 388 398- 
399 410 437 442 453 470 474 481 495 
500 506 510 529 532 537 542 558 571 
579 604-605 610 620 628 637 643 658 
666-667 676 679 697 708 713 728 730 
734 749 765 768 796 807 818 822 834 
839 848 859 875 885 887 896 903 906 
914-915 928 947 973 981-982 


leukocyte 


GIBCO 


LUC001 


1 3 9 11 18-19 21 23-25 27 31-34 39 41- 
42 46-48 52 54-58 62-69 71-72 74-75 78- 
80 82 89-90 93 99 110 115-121 123-124 
128-133 135 138 141 143-146 149 152 
156 159-161 163 167-168 176 179 181 
186-187 189-190 194 198 200 203-204 
209 21 1-212 218-219 226 232-236 240 
244 247 251 253-255 258-259 263-264 
269 271 274 278-279 282-283 285 288- 
290 294-295 297 301-306 311 313-314 
317 320-321 325 328 330-331 335 337 
342 344 348 350-351 353-354 358-359 
361-365 368 371-372 375 388-389 394- 
395 397-401 403 405 407 409-412 421 
425-427 432 437 442 448-450 452 457 
460-461 468-471 474 476 479-482 484 
492-494 496-498 500 506-510 516-517 
520-521 524 529-530 532 537 540-544 
551 553-554 558 560-565 569 577-578 
580-583 586-587 589 592 596-597 602- 
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603 606-608 610-624 626-628 630-63 1 
634-635 641-643 654 657-658 661 663- 
665 669 672 677 679 684-689 691 696- 
697 699 708 711 713 715 717 721-724 
728 730 738-740 747-749 755 761 765 
767-769 771 774-779 782 784 789 791- 
792 794-795 797 807-808 811-815 817- 
818 822 824 828 830 832 834 839-840 
842 845 848 856 859 862 864 867 871 
0/5-877 887 891 893-894 896-898 903 
906-911 913-916 921 923 925 927-928 
930 932 935-936 939 943-944 947 949- 
950 953 958-959 961-963 965 967 972- 
973 982 


leukocyte 


Clontech 


LUC003 


1 41 82 106 119 123-124 160 177 184 201 
212 221 228 271 279 285 295 321 325 
372 394 41 1-412 443 468-470 530 532 
537 551 569 580-581 613 619 623 626- 
627 642 655 697 761 767 769 775 789 
809 867 887 923 928 950 


melanoma 
from cell line 
ATCC #CRL 
1424 


Clontech 


MEL004 


3 25 55-56 67 71 78 109 121 129 146 167 
172-173 176 200 209 212 258-259 263 
278 297 301 306 312 335 338 340 352 
361-362 367 388 395 402 410 418-419 
429 437 454 464-465 481 496 500 503 
507 524 532 539 560-562 581-582 587 
589 599 612-613 617-621 623 643 657 
663-664 672 71 5 724 748 752 761 767- 
768 770 785-786 789 835 848 877 887 
896 916 919-920 947 967 978-980 


mammary 
gland 


Invitrogen 


MMG001 


1 14 19 21 28-29 31-37 47 49-51 55 57 
63-67 69 71-72 75-78 92 108-109 111 116 
121 123-124 126 128 130-133 135 143- 
144 148-150 156 159 164 168 172 177- 
179 184 186-187 190 194 200-204 209 
212 217 226 230 232-236 241 244 246- 
247 252 255 258-259 263 268 270 275 
279-283 285 290 292-293 301 304-305 
311 313-314 317 320 322-323 326-327 
330 332 338 342-344 348-349 354 360 
363 367 371 374 380 382-383 385 388 
394-395 398 401-403 407 409 41 1-412 
418-420 426-427 430 435 437 442 449- 
453 459 461 465-468 470 474 477-478 
480 483 485 488 498 500 503-504 507 
515 519 522 524 529-532 538-541 544 
547 555 560 563 565 569 573-574 579- 

^Rf> ^80 ^ftzl ^87 *\£Q ^O^l ^QTl £H1 /Cin 

612-613 615-618 620-622 624 634 636- 
637 639 642-644 646-647 650*657 663- 
664 674 676 679 688-689 691 693 696 
701-703 713 715 717 728 730 732 738- 
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739 741-743 745 749 751 753 763 767 
769 772-773 785-786 793 796-797 812 

871-874 810 8H 817 848 8<%Q B£1 

OZ. I-O/.H OJU-OJJ QJf OHO OJO OJ7 OOl 

864 868-870 876-877 887 891 893-894 
898 903-904 907-911 913-918 921 923 
925-926 930-931 936 942 949-950 958 
961 966-967 969 972-973 


induced neuron 


Strategene 


NTD001 


9 65 82 92 106 113 142 146 156 172 176 

1 Q1 908 991 9^8 977 198 111 14fi 1£1 

1 y 1 Z.UO ZZ 1 Z-JO Z/ / ->ZO JJJ JHD JOI- 

362 371-372 375 388 410 414 418-419 
440 471 484 495 516 524 529-530 592 
610 698 649 650 745 748 7S9 7fi1 7Q1 

818 848 851 897 


retinoid acid 
induced neuron 
cells 


Strategene 


NTR001 


19 87 184 305 385 440 474 626-627 643 
748 799 834 977 


neuronal cells 


Strategene 


NTU001 


19 33-34 42 70 82 87 109 115 126 146 
172 185 188 194 212 255 269 274 283 

119 117 19Q "34ft 1£1 169 167 17Q 1Q4 

399 401 410 420 426-427 474 479 507 
530 579 582-583 610 617-618 636 643 

ASft 1X1 740 7£Q 784 7Q1 701 700 

djo / jz /hu fOD /oy /oh /yi /"j iyy 
807-80^ 81 8 84? 8S1 864 8Q7 Q07 Q1? 


pituitary gland 


Clontech 


PIT004 


3 19 123-124 194 255 354 358 373-374 
377 426-427 462 492-494 635 785-786 
793 893-894 


placenta 


Clontech 


PLA003 


138 176 574 896 972 


prostate 


Clontech 


PRT001 


3 9 16 57 65 75 83 108 130-134 138 141 
146 149-150 159 182 186-187 190 203 
209 234-235 276 283 322 413 415 442 
449-450 453 480 484 490 499-500 503 

<\?1 $11 *\A1 ^£4 <\81 £A7 Afll 

611 619 623 643 650 697 711 729 761 
765 770 776-778 784 789 819 822 831 
839 862 866 887 904 907 921 935 962- 
963 967 973 


rectum 


Invitrogen 


REC001 


19 30 33-34 66 108-109 123-124 126 129- 
131 143 149 151 156 164 190 201 240 
247 250 263 268 274 279 287 295 298- 
299 310 314 332 341 354 384 394 401 

490 49 S 449 446 4S0 481 48*\ ^90 ^91 
HZU HZJ 4HZ Ht-O HJ7 toj HoJ JZU-JZ1 

532 545 559 580-581 584 592 602-607 
610 612 615 619 634 637 646 655 664 
683-684 741 769 793 822 870 908-91 1 
914-916 934 937-938 942 967 973 982 


salivary gland 


Clontech 


SAL001 


16 68 74 84 121 123-124 156 172 190 203 
209 232 248 254 269 292 294 363 377 
395 398 400 402 405-406 410 430 449 
459 462 474 483 485 563-564 579 587- 
588 599 602-603 643 658 699 728 730 
737 741 748 794 822 867 876 897 903 
981 
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salivary gland 


Clontech 


SALs03 


217 254 270 388 610 


skin fibroblast 


ATCC 


SFB001 


517 949 


skin fibroblast 


ATCC 


SFB002 


269 688 


skin fibroblast 


ATCC 


SFB003 


3 203 897 907 


small intestine 


Clontech 


SIN001 


3-4 47 57 68-69 92 99 125-126 130-131 
135 149 151-152 156 159 185 204 241 
246 291-292 318-319 338 343 348 363 
373 375 382 388-389 392-394 397 400 
437 466-467 471 484 500 517 520-521 
525 547 560 580-581 588 599 602-603 
612 624 643 71 1 73 1 733-734 757 761 
769 774-775 794 824 864 904 906 910- 
91 1 913 948 953 959 976 984 


1 1 A. 1 1 

skeletal muscle 


Clontech 


SKM001 


15 75 135 146 172 190 218 267 282 308 
410 426-427 474 505 588 620 623 658 
692 713 737 779 790 862 874 878 887 
952 962-963 


skeletal muscle 


Clontech 


SKMs04 


215 


spinal cord 


Clontech 


SPC001 


14 20-21 25 28-29 31 39 46 48 59 78 83- 
84 91-92 103 112-113 135 160 168 172 
176 188 190 205 209 229 232 258 285 
301 308 312-314 321 323 329 346 374 
377 380 383 388 394 398 406 409-410 
431 449-450 453 455 466-467 470-471 
484-486 488 495 497 500 503 508-509 
524 537 539 558 581 586 604-605 611 
619 623 630-631 633 656 663 711 715 
729 736 740-741 761 767 769 776-778 
780 818 822 831 835-836 840 843 859 
861 871 875 887-888 897 906-907 913 
919-920 928 931 953 958 


adult spleen 


Clontech 


SPLcOl 


3 6 12-13 66 130-131 178 365 403 431 
461 558 610 715 797 809 876 947 967 


stomach 


Clontech 


STO001 


35 114 130-131 144 155 176 189 206-207 
249 260-262 336 382 398 425 431 453 
461 483 496 500 527 530 580 642 657 
663 669 748 765 768 802-803 839 891 
942 981 


thalamus 


Clontech 


THA002 


30-32 48 66 109 127 130-131 135 142 
145 156-158 168 172 174 185 199 224- 
225 233 246 277 282 286 293 322 332 
334 346 374 384 400 402 420 424 435- 
437 446 466-467 485 503 506 527 542 
549 572 612 615 622 624 633 643-644 
658 676 736 790 794 824 831 835 896 
907 950 969 


thymus 


Clonetech 


THM001 


10 16 20 28-29 32 37 41 52 57 66-67 74- 
75 110 118 121 129-131 141 151 159-160 
208 21 1 218 247 269 289 295 297 320 
325 354 358 365 367 372 378 388-389 
395 398 41 1-412 420 423 435 452 500 
508-509 517 524 532 537 551 558 560 
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569 577-578 582 586 598 608 61 1 622 
643 684 715 721-723 728 740 766 772- 
773 795 834 837 849 864 885 900 921 
946 948 958 962-963 965 972-973 982 


thymus 


Clontech 


THMc02 


1 3 9-11 16 21 27 32-34 38-39 51 55-57 
66 72 74 77-78 80 82 89-90 101 112 115 
118-119 121 123-124 126 138 144 152 
159 168 174 176 178 186-188 197 200 
208 212-214 217 225 233 243-244 246 
254 256-262 279 282 285 288-289 296- 
297 313-314 322 334 343 354-355 358- 
359 363-364 367-368 372-373 382 387- 
389 395 400 402 41 1 414 426-427 437 
440 442 449-450 454 457 462 464 469 
474 479 481 485 490-491 506 508-509 
51 1 517 522 526 528 532 542 551 554 
561-562 564 566-570 580-582 585 589 
597 599-600 602-608 61 1 613-614 619- 
621 625 628 630-631 644 646 655 669 
672 677 6,84 686-693 697 713 717 720 . 
728 740 746 749 760-762 767 771 775 
194197 804 808 811 816 818-819 837 
840 859 880 883 887-888 896-897 903 
908-91 1 913 916 924 936 947-948 950 
962-963 965 967 970 


thyroid gland 


Clontech 


THR001 


3 8-9 14-15 19-22 28-29 39 41 55-56 66 
69 71-72 78-79 97 104-105 109 113 115 
119 121 123-124 130-133 135 138 143- 
144 146 148 151-152 156 159-163 165 
168 172 174 177 183-184 196 199-200 
203 209 211 215-218 228-229 232-236 
244 254-255 258 273 282 290 292 294 
297 303-306 308 311 317-318 322-323 
325-326 334-335 340 342 348 354 358 
373 377 381-382 387 394 398 401-402 
405-406 409-412 416 422 425-427 429- 
431 440 449-453 462 466-468 474 478- 
479 481-484 490 492-496 500-501 505- 
506 517-518 522-525 532 537 540-541 
545 551 558 560 563-564 580 583 587- 
589 593 597 599 606-607 610 617-621 
625-628 633 635 641-643 658-659 664- 
669 674 682 686 688-691 696 699 715 
724 730 740 742-743 747 750 752 759 
761 765-766 768-769 779 789 796 802- 
803 813 818-819 822 831 837 843 845 
848-849 862 864 868-869 871 874 876- 
877 887 893-894 896-897 907-909 912 
919-921 923 925 928 936 940-942 944 
946-947 950 953 955 958-959 962-963 
967 969 973 981 


trachea 


Clontech 


TRC001 


33-34 55-56 69 74 163 172 190 209 212 



126 



WO 01/57190 



PCT/USO 1/04098 









OfH Old 907 ^0^ ^14 ^S? 41^ 49£ 497 

466-467 500 502 504 580 586 610 613 
633 642 688 691 71 1 724 738-739 774 
782 816 820 839 848 862 868-869 914- 
915 928 968 


uterus 


Clontech 


UTR001 


4 9 18 37 63-64 74 108 114-115 130-131 
160 166 179 184 190 209 233 249 269 
285 301 314 327 337 348 384 394 399- 
400 403 406 411 425 43 1 434 437 440 
462 474 485 490 508-509 526 532 579 
617-619 636 642-643 672 761 769 793 
837 849 864 887 903 906 928 934 947 
967 



TABLE 2 



SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


% 


ID 


NUMBER 






WATERMAN 


IDENTITY 


NO: 








SCORE 




i 


JL.U01 IJ 


— - : 

Homo sapiens 


• 

occurs in MHC class I region; ORF 




98 


2 


Y70775 


Homo sapiens 


Follistatin-related protein zfsta. 


3094 


98 


3 


X15187 


Homo sapiens 


precursor polypeptide (AA -2 1 to 


4112 


100 








782) 






4 


AF 110640 


Homo sapiens 


orphan seven -transmembrane 


344 


100 








receptor 






5 


G03798 


Homo sapiens 


Human secreted protein, SEQ ID 


158 


72 








NO; 7879, 






6 


W85607 


Homo sapiens 


Secreted protein clone da22S_6. 


1477 


100 


7 


Y30162 


Homo sapiens 


Human dorsal root receptor 4 


884 


88 








hDRR4. 






8 


Y15227 


Homo sapiens 


Leul 


391 


100 


9 


Y28817 


Homo sapiens 


pt326_4 secreted protein. 


3338 


100 


10 


X92106 


Homo sapiens 


bleomycin hydrolase 


2445 


100 


11 


Y15228 


Homo sapiens 


Leu2 


445 


100 


12 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 


432 


34 








anchored protein homolog 






13 


U27838 


Mus musculus 


glycosyl-phosphatidyl-inositol- 


320 


27 








anchored protein homolog 






14 


Y71062 


Homo sapiens 


Human membrane transport protein, 


2323 


99 








MTRP-7. 






15 


U96781 


Homo sapiens 


Ca2+ ATPase of fast-twitch skeletal 


5145 


100 








muscle sacroplasmic reticulum, adult 












isoform 






16 


M16653 


Homo sapiens 


pancreatic elastase IIB zymogen 


1435 


99 


17 


Y13398 


Homo sapiens 


Amino acid sequence of protein 


1749 


99 








PR0346. 






18 


Y02283 


Homo sapiens 


Secreted protein clone br342_l 1 


1399 


99 








polypeptide sequence. 






19 


Y53030 


Homo sapiens 


Human secreted protein clone d24_l 


1371 


100 








protein sequence SEQ ID NO:66. 






20 


AL031320 


Homo sapiens 


dJ20N2.5 (novel protein similar to 


2597 


99 








fucosidase, alpha-L-1, tissue (EC 












3.2. 1 .5 1 , alpha- 1-fucosidase 












fucohydrolase)) 






21 


B01384 


Homo sapiens 


Neuron-associated protein. 


1876 


100 


22 


Y68778 


Homo sapiens 


Amino acid sequence of a human 


2470 


100 








phosphorylation effector PHSP-10. 
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SEQ 
ID 

NO: 


ACCESSION 

PUJITl DXLlv 


SPECIES 


] DESCRIPTION 


SMITH- 

VVA 1 tKiVlAJN 

SCORE 


% 

1DEIN n I Y 


23 


Y55935 


Homo sapiens 


Human KHS2 protein. 


4781 


99 


24 


Y55935 


Homo sapiens 


Human KHS2 protein. 


2807 


100 


25 


AC024792 


Caenorhabditis 
elegans 


contains similarity to TR:O95029 


463 


31 


26 


Y07972 


787 


Human secreted protein fragment 


1540 


100 


27 


X97630 


Homo sapiens 


serine/threonine protein kinase 


3781 


1 98 


28 


AF150755 


Mus musculus 


microtubule-actin crosslinking factor 


3514 


68 


29 


AF1 50755 


Mus musculus 


microtubule-actin crosslinking factor 


3725 


70 


30 


Z38011 


Mus musculus 


DMR-N9 


2988 


86 


31 


AJ000522 


Homo sapiens 


axonemal dynein heavy chain 


6058 


99 


32 


AF037256 


Mus musculus 


ES2 protein 


2260 


91 


33 


S62140 


Homo sapiens 


TLS=nuclear RNA-binding protein 


2917 


100 


34 


S62140 


Homo sapiens 


TLS=TiucIear RNA- binding protein 


2890 


98 


36 


AB038237 


Homo sapiens 


G protein-coupled receptor C5L2 


1767 


100 


37 


D79994 


Homo sapiens 


similar to ankyrin of Chromatium 
vinosum. 


6089 


99 


38 


X63380 


Homo sapiens 


serum response factor-related protein 


1966 


99 


39 


AL022072 


Schizosacchar 
omyces pombe 


lipoic acid synthetase 


1067 


61 


40 


J03930 


Homo sapiens 


alkaline phosphatase 


2751 


100 | 


41 


AF132968 


Homo sapiens 


CGI-34 protein 


1088 


| 98 


42 


ALII 7637 


Homo sapiens 


hypothetical protein 


2208 


100 


43 


AL021393 


Homo sapiens 


bK747E2.1 (novel protein) 


1526 


100 


44 


X68011 


Homo sapiens 


ZNF81 


1886 


100 


45 


AC002464 


Homo sapiens 


organic cation transporter; 50% 
similarity to JC4884 (PID:g2 143892) 


2423 


100 


46 


W78245 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 1 9. 


1949 


100 


47 


Y41765 


Homo sapiens 


Human PRO 1083 protein sequence. 


3604 


100 


48 


AF097330 


Homo sapiens 


HI chloride channel; p64Hl; CLIC4 


1305 


99 


50 


U09413 


Homo sapiens 


zinc finger protein ZNF135 


1361 


57 


51 


AF061812 


Homo sapiens 


keratin 16 


2374 


100 


52 


W63681 


Homo sapiens 


Human secreted protein 1. 


1326 


99 


53 


AB035303 


Homo sapiens 


cadherin-10 


4094 


100 


54 


A 12022 


synthetic 
construct 


MRP-8 


485 


100 


55 


AL121897 


Homo sapiens 


bA392M18_.3 (KIAA0180) 


1867 


100 


56 


Y73330 


Homo sapiens 


HTRM clone 397663 protein 
sequence. 


818 


96 


57 j 


AF151018 


Homo sapiens 


HSPC184 


955 


100 


58 


AF125042 


Homo sapiens 


bisphosphate 3 , -nucleotidase 


1586 


100 


59 


AF1 18670 


Homo sapiens 


orphan G protein-coupled receptor 


1971 


100 


60 


X04494 


Homo sapiens 


precursor polypeptide 


1903 


100 


61 


AF202S65 


Homo sapiens 


EDRF 


528 


100 


62 


D15057 


Homo sapiens 


DAD-1 


567 


100 


63 


AF260665 


Homo sapiens 


histone acetyltransferase 


1510 


100 


64 


AF260665 


Homo sapiens 


histone acetyltransferase 


1429 


96 


65 


AJ277145 


Homo sapiens 


ras-related small GTPase RAB18 


1073 


100 


66 


Y94950 


Homo sapiens 


Human secreted protein clone 

dh 1 073 12 protein sequence SEQ ID 

NO: 106. 


348 


100 


67 


Y82744 


Homo sapiens 


DNA replication and repair 
associated protein (DRASP). 


1028 


100 


68 


Y44486 


Homo sapiens 


Human GPRW receptor polypeptide. 


1721 


100 


69 


AL031228 


Homo sapiens 


dJ1033B10.2 (WD40 protein BING4 
(similar to S. cerevisiae YER082C, 
M. sexta MNG10 and C. elegans 
F28D1.1) 


3196 


100 
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SEQ 
ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
otUKt, 


% 

IDENTITY 


70 


AJ276316 


Homo sapiens 


zinc finf?er nrotpin 704 


1 7S 1 
i / j j 




71 


Y18314 


Homo sapiens 


DaraDlefnn-like nrntpin 


4146 


00 


72 


AF1 57028 


Homo sapiens 


protein phosphatase methylesterase-1 


2017 


100 


74 


Y71082 


Homo sapiens 


Human ft-aooTPQQivp' ivmnhnma 
j luiiiaii u a^gicaolVC lyillpUUllla 

(BAL) protein. 


1 /OD 


99 


75 


AF225420 


Homo sapiens 


AD025 


774 


1U0 


76 


X95235 


Homo sapiens 


trarKerintion fartor AP9 

u alio VI lytiyjll l.u^/lv/1 rtl Z> 


917 
Z 1 / 


1 OA 

100 


77 


AF1 08420 


Takifiigu 
rubripes 


1 -aminocyclopropane-carboxilate 

<?vntha«ip 

OjrilUlClOW 


733 


56 


78 


G01349 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5430. 


650 


99 


79 


AL 117635 


Homo sapiens 


hypothetical protein 


922 


99 


81 


Z85986 


Homo <ianipn<i 


uj ivojvi i .j ^bimiidr io yeasi 
simnressor nrotpin SRP4fl^ 


OOJ 


77 


82 


AF183414 


Homo sapiens 


hemin-iPnQitivf* initiafiAn far»tAr7a 

kinase 


jZj 1 


00 
yy 


83 


GO] 143 


Homo sapiens 


Human sprretpfl nrntpin ^FO ID 
NO: 5224. 


*iy.} 


00 
y<> 


84 


U03985 


Homo sapiens 


N-ethvlmaleimide-sensitivp factor 


7744 


00 
yy 


85 


Y17791 


Homo sapiens 


VAX2 protein 






87 


AF263538 


Homo sapiens 


PTOwth differentiation fartor 7 


1044 


yy 


88 


Y 19757 


Homo sapiens 


SEO ID NO 475 from WO no 7??47 


1 JO 1 


1 OA 


89 


AF161493 


Homo sapiens 


HSPC144 


1185 


100 


90 


AF161493 


Homo sapiens 


HSPC144 




1 A A 
100 


91 


B25780 


787 


Human secreted protein SEQ ID 


647 


41 


92 


U57344 


1Y1UO lllUol/Uilid 




1 AA"7 

100/ 


89 


93 


AF 172854 


Homo ^anipnc 


talUlUU UpiJIU-lllvC Uyi.UK.lllC l^L,V^ 


1 1 

i iy / 


no 

98 


94 


AL390114 


Leishmania 
major 


extremely cysteine/valine rich 


223 


29 


95 


ABO 16886 


A rahirlorvsi <: 

thaliana 


vuiiiaiiib buiiudTity io adenylate 
kinase~gene_id:MCA23 . 1 8 


Zo7 


38 


96 


AC005525 


Homo Qanif*n<: 




loD3 


96 


97 


B20997 


Homo saniprK 


Human niT^l^ir* arMrl-V^inrltnrr i^t-^t^ir* 
iiuiiiau. llUvIClC avIU-OillUUlg piOlCin, 

NuABP-1. 


7 G7/£ 


AA 

99 


98 


AJ006692 


Homo sapiens 


ultra high sulfer keratin 


507 


70 


99 


AF 172264 


Hnmn Qanipnc 


irdiz ana in^js. interacting Kinase, 

Qnlirp variant 1 


0^42 


99 


100 


LI 1239 


Homo sapiens 


homeobox protein 


717 


100 


101 


AC004890 


Homo vinipn^ 


annual io zjiiu linger proteins, 
similar to AAC03956 
^PIDp?K4'?17n 


ZlD4 


98 


102 


AC003682 


Homo sapiens 


R28830 2 


1287 


48 


103 


AF201839 


Rattus 
norvegicus 


Hvnamin TTIWh icrtfrtTm 


/IOTA 


AC 

95 


104 


Y79510 


Homo sapiens 


Human carhohvdratp-a<:<:nriatprl 

protein CRBAP-6. 


1 7Q4 


1 AO 


105 


Y79510 


Homo sapiens 


Human carbohydrate-associated 
nrotein CRRAP-6 


1209 


90 


106 


AL096748 


Homo sapiens 


hypothetical protein 


1216 


100 


108 


X97260 


Homo saDien«? 


Metal loth inn pin 7 


701 


1 AA 
100 


109 


AL034422 


Homo sapiens 


dJl 141E15.2 (novel protein) 


433 


100 


110 


AF191338 


Homo <ianipr)Q 


<ui<ipiid5c-promoimg complex suDunit 
4 


£.01 


100 


111 


AL021712 


Arabidopsis 
thaliana 


putative protein 


185 


26 


112 


AF250138 


Homo sapiens 


small stress protein-like protein 
HSP22 


1063 


100 


113 


AL109976 


Homo sapiens 


dJ794I6. 1 . 1 (novel protein) 


4176 


99 


114 


Y36151 


787 


Human secreted protein 


668 


100 
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SEQ 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 


I % 


ID 


NUMBER 








iUfclN 1 1 1 Y 


NO: 








SCORE 




115 


AF 110399 


Homo sapiens 


elongation factor Ts 


1666 


100 


116 


AF2103I7 


Homo sapiens 


facilitative glucose transporter family 


2052 


99 








member GLUT9 






117 


Y73328 


Homo sapiens 


HTRM clone 082843 protein 


931 


100 








sequence. 






118 


X04085 


Homo sapiens 


catalase 


2846 


100 


119 


AF147717 


Homo sapiens 


ubiquitin C-terminal hydrolase 


1695 


100 








UCH37 






120 


X73882 


Homo sapiens 


microtubule associated protein 


3801 


99 


121 


AC004882 


Homo sapiens 


similar to CAA 16821 


3223 


100 








(PID:g3255952) 






122 


M93311 


Homo sapiens 


metal loth ionein-III 


421 


100 


123 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 


557 


94 








NO: 7908. 






124 


G03827 


Homo sapiens 


Human secreted protein, SEQ ID 


222 


53 








NO. 7908. 






125 


AF232009 


Homo sapiens 


peroxisomal trans 2-enoyl CoA 


1565 


99 








reductase 






126 


AB004906 


Ipomoea 


transposase 


146 


20 






purpurea 








127 


M60165 


Homo sapiens 


guanine nucleotide-binding 


1832 ' 


99 








regulatory protein 2 






128 


YI03I9 


Homo sapiens 


carnitine carrier 


1592 


100 


129 


U75467 


Drosophila 


Atu 


937 


36 . 






melanogaster 








130 


Z21507 


Homo sapiens 


human elongation factor-l-delta 


494 


87 * 


131 


Z21507 


Homo sapiens 


human elongation factor-l-delta 


938 


100 


132 


Y58633 


Homo sapiens 


Protein regulating gene expression 


6745 


100 








PRGE-26. 






133 


Y58633 


Homo sapiens 


Protein regulating gene expression 


4818 


95 








PRGE-26. 






134 


M13692 


Homo sapiens 


alpha- 1 acid glycoprotein precursor 


1064 


99 


135 


U72970 


Sus scrofa 


calcium/calmodulin-dependent 


2723 


99 








protein kinase II isoform gamma-B 






136 


G03213 


Homo sapiens 


Human secreted protein, SEQ ID 


450 


100 i 








NO: 7294. 






137 


AC005102 


Homo sapiens 


small inducible cytokine subfamily A 


627 


99 








member 24 






138 


AF155648 


Homo sapiens 


putative zinc finger protein 


5855 


92 


! 139 


AF 14463 8 


Homo sapiens 


sphingosine-l-phosphate lyase 


2977 


100 


140 


AFI52318 


Homo sapiens 


protocadherin gamma A 1 


4778 


100 


141 


B08517 


Homo sapiens 


Amino acid sequence of a beta- 


5841 


100 








tubulin antigen. 






142 


X56667 


Homo sapiens 


calretinin 


1410 


99 


143 


X92763 


Homo sapiens 


tafazzins 


1605 


100 


144 


Y95293 


Homo sapiens 


Human GEF containing NEK-Iike 


4092 


99 








kinase substrate sGNK. 






145 


AF226046 


Homo sapiens 


GK003 


1198 


100 


146 


M22877 


Homo sapiens 


cytochrome c 


554 


98 


147 


AJ272212 


Homo sapiens 


protein serine kinase 


2196 


100 


148 


AB026491 


Homo sapiens 


PICK1 


2114 


98 


I 149 


AB018580 


Homo sapiens 


hluPGFS 


1699 


100 


150 


X91868 


Homo sapiens 


sixl 


1509 


100 


151 


AF266505 


Mus musculus 


pseudouridine synthase 3 


2135 


84 


152 


U29170 


Drosophila 


ANON-23D 


883 


43 






melanogaster 








153 


G04075 


Homo sapiens 


Human secreted protein, SEQ ID 


567 


99 








NO: 8156. 






154 


AY009128 


Homo sapiens 


ISCU2 


138 


100 
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SEQ 
ID 
NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORF 


% 

IDENTITY 


155 


AF141335 


Homo sapiens 


alpha- 1 ,4-N- 

acetylglucosaminyltransferase . 


1842 


100 


156 


AF1 10645 


Homo sapiens 


candidate tumor suppressor p33 
ING1 homolog 


1294 


99 


157 


AF159297 


Zea mavs 


extensin-like protein 


j 238 




158 


AL133325 


Homo sapiens 


dJ984P4.3 (Homeobox protein 
NKX2B) 


1437 




159 


AF073298 


Homo sapiens 


small EDRK-rich factor 2 


294 


1 \)\J 


160 


AC004858 


Homo sapiens 


Ul small ribonucleoprotein 1SNRP 
homolog; match to PID:g4050087 


4032 


100 


161 


AB012109 


Homo sapiens 


APC10 


990 


100 


162 


AL 16275 1 


Arabidopsis 
thaliana 


putative protein 


194 


32 


163 


AJ005698 


Homo sapiens 


poly(A)-specific ribonuclease 


3351 


I \J\J 


164 


AF 117646 


Homo sapiens 


long CBL-3 protein 


2547 


99 


165 


AC004002 


Homo sapiens 


similar to ciliary dynein beta heavy 
chain; 78% Similarity to P23098 
(PID:gl38965) 


5065 


100 

1 \J\J 


166 


Ml 0942 


Homo sapiens 


human metallothionein-Ie 


381 


100 


167 


AF126484 


Homo sapiens 


CARD4 


4961 


100 


168 


AF161518 


Homo sapiens 


HSPC169 


1604 


100 


169 


M64983 


Homo sapiens 


fibrinogen beta chain 


2482 


100 


170 


M64983 


Homo sapiens 


fibrinogen beta chain 


2679 


100 


171 


M585I4 


Gallus gailus 


fibrinogen beta chain 


1059 


78 


172 


AF078845 


Homo sapiens 


16.7Kd protein 


786 


100 

I \J\3 


173 


AC004774 


Homo sapiens 


Dlx-6 


923 


100 


174 


Z98974 


Schizosacchar 
omyces pombe 


putative vacuolar protein sorting- 
associated protein 


185 


11 

-> I 


175 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


283 


71 


176 


W74726 


Homo sapiens 


Human secreted protein fg949 3. 


1879 


100 


177 


AJ222967 


Homo sapiens 


cystinosin 


1920 


100 


178 


AC024796 


Caenorhabditis 
elegans 


contains similarity to TR:076167 


221 


27 


179 


Y66632 


Homo sapiens 


Membrane-bound protein PR0276. 


1370 


100 

I \JVJ 


180 


AF151803 


Homo sapiens 


CGI-45 protein 


215 


28 


181 


G02694 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6775. 


283 


100 
1 \J\J 


182 


Y 17292 


Homo sapiens 


Human cell death preventing kinase 
(DPK-1) protein sequence. 


2676 


100 


183 


AF234765 


Rattus 
norvegicus 


ser ine-arg in ine-rich splicing 
regulatory protein SRRP86 


148 


27 


184 


AF151855 


Homo sapiens 


CGI-97 protein 


1214 


96 


185 


AF289664 


Mus musculus 


CYLN2 


4673 


90 


186 


AL022238 


Homo sapiens 


dJ1042K10.2 (supported by 
GENSCAN, FGENES and 
GENE WISE) 


4059 


IOO 


187 


AL022238 


Homo sapiens 


dJ1042K10.2 (supported by 
GENSCAN, FGENES and 
GENE WISE) 


2332 


100 


188 


X83543 


Homo sapiens 


APXL 


8513 


99 


189 


AF059569 


Homo sapiens 


actin binding protein MAYVEN 


3106 


99 


190 


M18135 


Rattus 
norvegicus 


smooth-muscle alpha tropomyosin 


1306 




191 


AF242194 


Drosophila 
melanogaster 


brakeless-B 


147 


52 


192 


D30689 


Bacillus 
subtilis 


subunit of nitrite reductase 


113 


29 


193 


Y44984 


Homo sapiens 


Human epidermal protein- 1. 


538 


97 
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194 


B25679 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 1 5 SEQ ID NO:68. 


760 


100 


195 


AB020315 


787 


homologue of mouse dkk- 1 gene: Acc 


1466 


100 


196 


U35730 


Mus rauscuius 


jerky 


2021 


75 


197 


AL 136450 


Homo sapiens 


dJ5 1 0O2 1 . 1 (novel protein) 


632 


• 100 


198 


X56203 


Plasmodium 
falciparum 


liver stage antigen 


512 


24 


199 


Y70775 


Homo sapiens 


Foilistatin-related protein zfsta. 


2027 


63 


200 


X87237 


Homo sapiens 


a-glucosidase I 


4447 


99 


201 


AF101078 


Caenorhabditis 
elegans 


CLU-1 


1393 


46 


202 


X04571 


Homo sapiens 


precursor polypeptide (AA -22 to 
1185) 


6611 


100 


203 


X00474 


Homo sapiens 


pS2 precursor 


466 


100 


204 


AB029333 


Halocynthia 
roretzi 


HrPET-1 


974 


54 


205 


AF146019 


Homo sapiens 


hepatocellular carcinoma antigen 
gene 520 


998 


100 


206 


AF071002 


Homo sapiens 


minK-related peptide l;MiRPl 


632 


100 


207 


AB038162 


Homo sapiens 


trefoil factor 2 


744 


100 


208 


U30521 


Homo sapiens 


P311 HUM 


363 


100 


209 


AB000911 


Sus scrofa 


ribosomal protein 


782 


100 


210 


AB021227 


Homo sapiens 


membrane-type-5 matrix 
metal loproteinase 


3545 


100 


211 


AF180920 


Homo sapiens 


cyclih L ania-6a 


2722 


100 


212 


AF 105365 


Homo sapiens 


K-Cl cotransporter KCC4 


5624 


100 


213 


U29244 


Caenorhabditis 
elegans 


similar to human (TRE) transforming 
protein (PIR:S22157) 


602 


32 


214 


AL033538 


Homo sapiens 


dJ477H23.1 (novel protein) 


3195 


100 


215 


X52011 


Homo sapiens 


muscle determination factor 


1262 


100 


216 


AF083248 


Homo sapiens 


ribosomal protein L26 homolog 


739 


100 


217 


AF006751 


Homo sapiens 


ES/130 


4793 


99 


218 


AB007859 


Homo sapiens 


KIAA0399 protein 


3559 


99 


219 


AK026291 


Homo sapiens 


unnamed protein product 


826 


100 


221 


Y84045 


Homo sapiens 


Splice variant of cancer associated 
polypeptide CHI -9a 11-2. 


5851 


97 


222 


Z67996 


Homo sapiens 


tenascin-R (restrictin) 


7186 


100 


223 


AF134802 


Homo sapiens 


cofilin isoform 1 


846 


100 


224 


Y17711 


Homo sapiens 


atopy related autoantigen CALC 


1611 


99 


225 


AF190051 


Gallus gallus 


hepatocyte nuclear factor la 
dimerization cofactor isoform 


443 


81 


226 


AK026256 


Homo sapiens 


unnamed protein product 


866 


98 


227 


Z69368 


Schizosacchar 
omyces pombe 


nuf2-like coiled-coil protein 


230 


25 


228 


AF275948 


Homo sapiens 


ABCA1 


11763 


99 


229 


AF161384 


Homo sapiens 


HSPC266 


2006 


98 


230 


Y16270 


Homo sapiens 


paralemin 


1951 


100 


231 


AJ245599 


Homo sapiens 


putative secreted ligand 


2379 


99 


232 


W88499 


Homo sapiens 


Human stomach carcinoma clone 
HP10412-encoded protein. 


1545 


99 


233 


AF096286 


Mus musculus 


pecanex 1 


3623 


93 


234 


V64619 cd 
I 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


796 


100 


235 


V64619 cd 
1 


Homo sapiens 


30-NOV-1990 Human HE1 cDNA. 


470 


98 


236 


AF227258 


Bos taurus 


RPGR-interacting protein- 1 


1262 


38 


237 


AJ132445 


Homo sapiens 


claudin-14 


1181 


100 


238 


AL034562 


Homo sapiens 


dJ684024.2 (prodynorphin (Beta- 


1330 


100 
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Neoendorphin-Dynorphin precursor, 
rroenKepnaiin r> precursor)) 1 






239 


AF262027 


Homo sapiens 


eIF-5A2 


808 


100 


240 


AL079344 




putative protein 


194 


33 


241 


A COO? 3 94 


t-Tf^rvm camonc 
nuiiiu od.pi Clio 


Gene product with similarity to 
uyneiii oeia suDunit 


1542 


51 


242 


AJ271361 


Talf ifiimi 

rubripes 


rxv^viNivz protein 


303 


30 


243 


AL021918 


Homo sapiens 


b3418. 1 (Kruppel related Zinc Finger 
protein 184) 


1476 


48 


244 


AF190167 


Homo sapiens 


membrane associated protein SLP-2 


1736 


99 


245 


Y 10601 


Homo sapiens 


ankyrin-like protein 


5877 


100 


246 


AL121771 


Homo sapiens 


dJ548G 19.1.1 (novel protein 
(ortnolog oi mouse zinc finger 
protein Zrro4) (translation of cDNA 
NT2RP3001398 (Em:AK001596)) 
(isoform 1)) 


3628 


100 


247 . 


L25314 


Drosophila 

m t> 1 Q fi f\ ct »a erf ot" 

uicidiiugcibier 


actin-related protein 


984 


47 


248 


X63745 


l-lr\TMfA contonc 

nuniu bdpicns 


ivLfcL receptor 


1095 


100 


249 


AF1 12208 


JTLU111U isdUlCIlb 


13kDa differentiation-associated 
protein 


816 


100 


250 


A POO) 707 


nonio Sapiens 


human gene for claudin-8, Accession 

Mn AT9^fV711 
1NO. /\JZ jU /ll 


1172 


100 


251 


AL136125 


iiviiiu oapicilo 


ajju^Di^t.i (novel protein) 


778 


100 


252 


AL031 186 


Hnmn cQni'pn c 
i tvJlllU oaJJldla 


oivyo^oi.i ^supportea Dy rObiNtio) 


532 


100 


253 


Y17531 


i ivilliu oajpicilb 


numan secreteo protein clone bJLzUj 

1 a. T\vr\tf*iT\ 
l^r piULClll. 


639 


100 


254 


AL049843 


Homo sapiens 


dJ392M173 (KIAA0349 protein) 


6741 


99 


255 


AJ242972 


T-Tattia Qarii^»nc 


TOT T IP nrnt^in 

i ulllt protein 


1424 


99 


256 


Y94873 


Hr\fn n cnrti*>nc 
liAJiuu oapidlo 


fiuman protein clone rirvjiooz.. 


1876 


100 


257 


AF279865 


Hnmn <jariipnQ 


KuicMii-iuvc proiein o/\ivi in 


2903 


100 


258 


AL024498 


t-1 pim r\ canipnc 
iAVJlilvJ oajJICllb 


uj^f i / ivi i «f . i ^novei protein j 


con 

589 


100 


259 


R66278 


Homo sapiens 


Therapeutic polypeptide from 
giiuDidbioma cen line. 


830 


100 


260 


AF101784 


Homo sapiens 


b-TRCP variant E3RS-IkappaB 


3226 


99 


261 


AF101784 


T-ffYmn CQnifne 

nuuiu Ddpicrio 


K.TRPP variant CJD C Il-»»««nD 

d- i K^r variant JiiKo-lKapparJ 


282 1 


100 


262 


AF101784 


Haiti A cnr\i^ric 
i ivjiiiu oapicilo 


d- livLJr variant riJlvo-lkapparJ 


3149 


99 


263 


AF197060 

ALA. X _X /vuu 


Hnmn ciinipnc 


sre nomoiogy j uomam-contammg 
protein HIP-55 


2257 


100 


264 


Y86262 


1 1. v/iii vj csaL/iciio 


riuman secreiea protein nAv^AKzjj 


loo 


100 


265 


Y56966 


Homo ^aniens 


Human 9P.P9APT T»n1\/r»<antifl*> 
iiuiiiaii juroArL pwiypcpilUC 


11 fy 


1 Art 

100 


266 


Y56966 


Homo sanif*n<; 


Hliman ^P»P<\APT r»r»K/r»^rAttr1*» 

xzuiuaii uDroAxL poiypepiiae. 


1 A1 Q 


99 


267 


AJ300465 


Homo sanif*ns 


jjuiau vc wiiiic idmny /\ i r -oinumg 
ca*isettp Iran^nArtpr 


1 CCT 


95 


268 


AC004030 


Homo sapiens 


F21856 2 




yy 


269 


X55954 


Homo sapiens 


HL23 ribosomal protein 


714 


100 


270 


AB033921 


Mus muscnlii? 

"■1UJ IHUJVUlUd 


ixun i iciaicvi pruicm inut^ 


1 o<c 
1oj5 


94 


271 


AF081886 


Hnmn ^aniprm 


Eiiwj 1-iiR.c proieui 


1 flAC 

1905 


Art 

99 


272 


AF166492 


Homo sapiens 


small GTPase RAB6B 


1060 


100 


273 


Al 097738 




qj i u^zivi v,** (novel protein) 


2201 


100 


274 


W88667 


Homo sapiens 


Secreted protein encoded by gene 
134 clone HAIBP89. 


lJJw 


yy 


275 


X00129 


Homo sapiens 


precursor RBP 


1044 


97 


276 


Z47500_cdl 


Homo sapiens 


1 1 -MAY- 1998 Human RHOH gene 
sequence. 


1161 


100 


277 


AB049188 | Equus caballus 


ubiquitin C-terminal hydrolase 


1118 


96 
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278 


AF270647 


Homo sapiens 


GTT1 


1564 


100 


279 


AF 1 43956 


Mus musculus 


coronin-2 


2414 


94 


280 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


911 


92 


281 


R85151 


Homo sapiens 


Endothelial cell polypeptide. 


1031 


100 


282 


D83948 


Rattus 


Sl-1 protein 


3975 


90 






norvegicus 








283 


Y14768 


Homo sapiens 


1 Kappa B-like protein 


2037 


100 


286 


AL031316 


Homo sapiens 


dJ28Ol0.3(HSDHBl 


294 


100 








(hydroxysteroid (1 1-beta) 












dehydrogenase 1) 






. 287 


D64109 


Homo sapiens 


tob family 


1773 


99 


288 


AB026043 


Homo sapiens 


MS4A7 


1230 


100 


289 


M61866 


Homo sapiens 


Krueppel-related DNA-binding 


209 


90 








protein 






290 


AJ001810 


Homo sapiens 


mRNA cleavage factor 1 25 kDa 


1217 


100 








subunit 






291 


Y99454 


Homo sapiens 


Human PRO 1605 (UNQ786) amino 


694 


100 








acid sequence SEQ ID NO:395. 






292 


Y44824 


Homo sapiens 


Human molecule associated with cell 


2370 


100 






proliferation, MACP-4. 






293 


AJ276101 


Homo sapiens 


GPRC5B protein 


2099 


100 


294 


AF161406 


Homo sapiens 


HSPC288 


719 


100 


295 


Y58628 


Homo sapiens 


Protein regulating gene expression 


1276 


100 








PRGE-2 1 . 






296 


U91561 


Rattus 


pyridoxine 5-phosphate oxidase 


1239 


87 






norvegicus 








297 


L02956 


Xenopus 


ribonucleoprotein 


1624 


83 






laevis 








298 


AF226730 


Homo sapiens 


Cytl9 


1729 


99 


299 


AF226730 


Homo sapiens 


Cytl9 


906 


98 


300 


Y54324 


Homo sapiens 


Amino acid sequence of a human 


718 


89 








gastric cancer antigen protein. 






301 


AF 125533 


Homo sapiens 


NADH-cytochrome b5 reductase 


1606 


100 








isoform 






302 


Y32206 


Homo sapiens 


Human receptor molecule (REC) 


1676 


98 








encoded by Incyte clone 2825826. 






303 


AF247565 


Homo sapiens 


hepatocellular carcinoma associated 


525 


100 








ring finger protein 






304 


AF208844 


Homo sapiens 


BM-002 


428 


100 


305 


AC004983 


Homo sapiens 


similar to PID:g3877944 


1988 


100 


306 


AL 132978 


Arabidopsis 


putative protein 


210 


25 






thaliana 








307 


Y 10530 


Homo sapiens 


olfactory receptor 


1645 


100 


308 


AF 180681 


Homo sapiens 


guanine nucleotide exchange factor 


3597 


100 


309 


AF1 11856 


Homo sapiens 


sodium dependent phosphate 


3591 


99 








transporter isoform NaPi-3b 






310 


Y 13583 


Homo sapiens 


G-protein coupled receptor 


2171 


100 


311 


Z73420 


Homo sapiens 


CE146D10.2 (mercaptopyruvate . 


1598 


100 








sulfurtransferase (EC 2.8. 1 .2)) 






312 


X79535 


Homo sapiens 


beta tubulin 


2348 


100 


313 


AF070658 


Homo sapiens 


HSPC002 


861 


100 


314 


AF078866 


Homo sapiens 


SURF-4 


1395 


100 


317 


Z37986 


Homo sapiens 


phenylalkylamine binding protein 


1258 


100 


320 


AB047892 


Macaca 


hypothetical protein 


258 


82 






fascicularis 








321 


Y25755 


Homo sapiens 


Human secreted protein encoded 


1440 


100 








from gene 45. 






322 


ABO 16531 


Homo sapiens 


PEX16 


1741 


100 


323 


AL391141 


Arabidopsis 


putative protein 


274 


49 
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thaliana 








325 


AF140501 


Homo sapiens 


DNA polymerase iota 


3691 


99 


326 


X96698 


Homo sapiens 


D1075-like 


1450 


96 


327 


AF 1 52325 


Homo sapiens 


protocadherin gamma A5 


4769 


100 


328 


AF151803 


Homo sapiens 


CGI-45 protein 


1970 


100 


329 


X74070 


Homo sapiens 


transcription factor BTF3 


639 


81 


330 


AF171102 


Homo sapiens 


retinal degeneration B beta 


1302 


95 


331 


W54040 


Homo sapiens 


Human interferon-inducible protein, 


484 


98 








HIFL 






332 


AF024617 


Homo sapiens 


transcription-associated zinc ribbon 


691 


100 








protein 






333 


U19181 


Rattus 


Rabin3 


2129 


90 






norvegicus 








334 


G03877 


Homo sapiens 


Human secreted protein, SEQ ID 


621 


100 








NO: 7958. 






335 


AL008582 


Homo sapiens 


bK223H9.2 (ortholog of A. thaliana 


626 


100 








F23F1.8) 






336 


AF1 10774 


Homo sapiens 


adrenal gland protein AD-001 


647 


100 


337 


AB011414 


Homo sapiens 


Kruppel-type zinc finger protein 


1674 


58 


338 


AF207600 


Homo sapiens 


eth an ol amine kinase 


129 


100 


340 


AC020579 


Arabidopsis 


putative 


3283 








thaliana 


ph osph oribosy lformy lgly c in am id in e 












synthase; 25509-29950 






341 


Y28576 


Homo sapiens 


Secreted peptide clone pe503 1 . 


944 


ion 


342 


U32274 


Saccharomyce 


Ydr386wp; CAI: 0.12 


191 


17 






s cerevisiae 








343 


A01771 


synthetic 


vascular anticoagulating protein 


1661 


QO 

77 






construct 








344 


AF220052 


Homo sapiens 


uncharacterized hematopoietic 


1285 










stem/progenitor cells protein 












MDS032 






345 


Y70400 


Homo sapiens 


Human cell-signalling protein-2. 


754 


100 


346 


Y50926 


Homo sapiens 


Human fetal hrain cTYWA rlnnp 




I uu 








vcl6_l derived protein. 






347 


AF1 83428 


Homo sapiens 


28.4 kDa protein 


1329 


100 


348 


AC006069 


Arabidopsis 


putative cleavage and 


1383 


55 






thaliana 


polyadenylation specifity factor 






349 


AL032631 


Caenorhabditis 


Y106G6H.8 


194 








elegans 








350 


U70669 


Homo sapiens 


Fas-iigand associated factor 3 


167 


23 


351 


Y93468 


Homo sapiens 


Amino acid sequence of a potassium 


1182 


92 








channel interactor protein. 






352 


AF005856 


Drosophila 


anon2A5 


111 


45 






yakuba 








353 


AJ271684 


Homo sapiens 


myeloid DAPI2-associating lectin 


1013 


100 


354 


AF099100 


Homo sapiens 


WD-repeat protein 6 


2882 


99 


355 


U51730 


Murine 


reverse transcriptase 


316 


42 






leukemia virus 








356 


D50617 


Saccharomyce 


YFL042C 


279 


27 






s cerevisiae 








357 


D50617 


Saccharomyce 


YFL042C 


279 


27 






s cerevisiae 








358 


AF161432 


Homo sapiens 


HSPC314 


1059 


93 


359 


AB029488 


Homo sapiens 


CilorOl 


758 


99 


360 


AJ251024 


Homo sapiens 


putative odorant binding protein ag 


1239 


100 


361 


U43281 


Saccharomyce 


Lpg22p 


2074 


74 






s cerevisiae 








362 


U43281 


Saccharomyce 


Lpg22p 


2153 


74 






s cerevisiae 
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363 


AC007153 


Arabidopsis 


100632 


156 


24 






thaliana 








364 


AF 197927 


Homo sapiens 


AF5q3 1 protein 


3992 


99 


365 


D28500 


Homo sapiens 


mitochondrial isoleucine tRNA 


4286 


98 








synthetase 






366 


X97868 


Homo sapiens 


ary Sulphatase 


3141 


98 


367 


AL 162048 


Homo sapiens 


hypothetical protein 


1532 


100 


368 


L36062 


Mus musculus 


steroidogenic acute regulatory 


189 


25 








protein 






369 


AF1 13249 


Homo sapiens 


multiple domain putative nuclear 


1022 


59 








protein 






370 


M15888 


Bos taurus 


endozepine-related protein precursor 


2425 


84 


371 


X66363 


Homo sapiens 


serine/threonine protein kinase 


2562 


100 


372 


W74802 


Homo sapiens 


Human secreted protein encoded by 


1532 


89 








gene 73 clone HSQEL25. 






373 


AF1 00772 


Homo sapiens 


tenascin-Ml 


11535 


99 


374 


. AF090934 


Homo sapiens 


PRO0518 


382 


100 


375 


AB021643 


Homo sapiens 


gonadotropin inducible transcription 


2761 


99 








repressor-3 






376 


AB049758 


Homo sapiens 


MA WD binding protein 


1331 


100 


377 


AF070666 


Homo sapiens 


Kruppel-associated box protein 


466 


97 


378 


S59342 


Mus sp. 


nuclear pore complex glycoprotein 


464 


60 








p62 






379 


AF 149205 


Mus musculus 


Su(var)3-9 homolog Suv39h2 


1690 


88 


380 


AF227906 


Homo sapiens 


UDP-giucose:glycoprotein 


7851 


99 








glucosyltransferase 2 precursor 






381 


AF1 18566 


Mus musculus 


hematopoietic zinc finger protein 


1769 


92 


382 


AK000619 


Homo sapiens 


unnamed protein product 


810 


100 


383 


AF227906 


Homo sapiens 


UDP-glucose:glycoprotein 


7851 


99 








glucosyltransferase 2 precursor 






384 


AF1 17946 


Homo sapiens 


Link guanine nucleotide exchange 


2363 


100 








factor II 






385 


AF125390 


Drosophila 


L82G 


139 


41 






melanogaster 








386 


Y94907 


Homo sapiens 


Human secreted protein clone 


1092 


50 








cal06 19x protein sequence SEQ ED 












NO:20. 






387 


U 18795 


Saccharomyce 


Yel064cp 


206 


28 






s cerevisiae 








388 


AF177388 


Homo sapiens 


cancer-amplified transcriptional 


10748 


99 








coactivator ASC-2 






389 


AJ002744 


Homo sapiens 


UDP-GaiNAc:polypeptide N- 


346? 


96 








acerylgalactosaminyltransferase 7 






390 


AF097366 


Homo sapiens 


cone sodium-calcium potassium 


3166 


100 








exchanger 






391 


AF217525 


Homo sapiens 


Down syndrome cell adhesion 


5337 


60 








molecule 






392 


U81035 


Rattus 


ankyrin binding cell adhesion 


3967 


91 






norvegicus 


molecule neurofascin 






393 


X65224 


Gallus gallus 


neurofascin 


4097 


78 


394 


XI3916 


Homo sapiens 


LDL-receptor related precursor (AA 


4292 


99 








-19 to 4525) 






395 


AF151083 


Homo sapiens 


HSPC249 


444 


98 


396 


ABO 17026 


Mus musculus 


oxysterol-binding protein 


2173 


98 


397 


AL035587 


Homo sapiens 


dJ475N16.4 (KIAA0240) 


2393 


100 


398 


W74813 


Homo sapiens 


Human secreted protein encoded by 


722 


92 








gene 85 clone HSDFV29. 






399 


Y71110 


Homo sapiens 


Human Hydrolase protein-8 


1637 


99 








(HYDRL-8). 
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IDENTITY 


400 


AF0397I8 


Caenorhabditis 
elegans 


contains similarity to lupus LA 
protein homo logs 


325 




401 


AE000877 


Methanotherm 
obacter 
thennoautotro 
phicus 


conserved protein 


231 




402 


Y27795 


Homo sapiens 


Human secreted protein encoded by 
gene No. 79. 


1539 


99 


403 


Z50853 


Homo sapiens 


CLPP 


615 


100 


405 


X03475 


Rattus 
norvegicus 


ribosomal protein L35a (aa 1-1 10) 


576 


99 


406 


AF 144237 


Homo sapiens 


LOMP protein 


252 


44 


407 


U20239 


Mus musculus 


fibrosin 


288 


76 


409 


AL033378 


Homo sapiens 


dJ323M4.1 (KIAA0790 protein) 


6026 


99 


410 


X54326 


Homo sapiens 


glutaminyl-tRNA synthetase 


| 7577 


99 


411 


X61585 


Bos taurus 


polynucleotide adenylyltransferase 


3715 


97 


412 


AF217190 


Homo sapiens 


MLEL1 protein 


5271 


99 


414 


G02815 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6896. 


314 


95 


415 


AJ245922 


Homo sapiens 


alpha-tubulin 8 


2370 


100 


416 


AF203032 


Homo sapiens 


neurofilament protein 


220 


21 


417 


Z97653 


Homo sapiens 


c3 80 A 1.2.1 (novel protein (isoform 
0) 


1567 


100 


418 


AJ404326 


Homo sapiens 


SR+89 


1871 


99 


419 


AJ404326 


Homo sapiens 


SR+89 


902 


64 


420 


AF134726 


Homo sapiens 


G9A 


5334 


99 


421 


L28125 


Podospora 
anserina 


beta transducin-like protein 


288 


39 


422 


W21733 


Homo sapiens 


NIP-1 encoded by clone 59. 


110 


72 


423 


S67970 


Homo sapiens 


ZNF75=KRAB zinc finger 


951 


76 


424 


L28035 


Mus musculus 


protein kinase C gamma 


3768 


98 


426 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


555 


56 


427 


Y73373 


Homo sapiens 


HTRM clone 921803 protein 
sequence. 


266 


49 


428 


X61118 


Homo sapiens 


TTG-2a/RBTN-2a 


876 


100 


429 


Z96932 


Homo sapiens 


nuclear autoantigen fo 14 kDa 


496 


83 


430 


AJ277291 


Homo sapiens 


HELG protein 


678 


72 


431 


X82157 


Homo sapiens 


hevin 


3525 


99 


432 


AC007192 


Homo sapiens 


P85B HUMAN; PTDINS-3- 
KINASE P85-BETA 


3825 


99 


433 


AL021918 


Homo sapiens 


b34I8.1 (Kruppel related Zinc Finger 
protein 184) 


1713 


50 


434 


AF084464 


Rattus 
norvegicus 


GTP-binding protein REM2 


141 


29 


435 


AL049795 


Homo sapiens 


dJ622L5.2 (novel protein) 


1756 


98 


436 


M14513 


Rattus 
norvegicus 


(Na+ and K+) ATPase, alpha(III) 
catalytic subunit 


4269 


99 


437 


U33460 


Homo sapiens 


DNA-directed RNA polymerase I, 
largest subunit 


8777 


98 


438 


D87076 


Homo sapiens 


similar to human bromodomain 
protein BR140(JC2069) 


3067 


100 


439 


L43912 


Macaca 
mulatta 


mannose-binding protein A 


589 


93 


440 


D31763 


Homo sapiens 


ha0946 protein is Kruppel-related. 


927 


49 


441 


U70976 


Homo sapiens 


aires tin 


2068 


99 


442 


B08069 


Homo sapiens 


A human beta-alanine-pyruvate 
aminotransferase (HAPA). 


2343 


99 


443 


AF 100662 


Caenorhabditis 


contains similarity to ubiquitin 


166 


24 
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% 


ID 


NUMBER 






WATERMAN 


IDENTITY 


ri\j. 
















plpo^nc 
cic^di lb 


f^arhoYvl-tPrm inal hvrirolacp ^PFftm* 
ecu uuAyi iciJHiJial iijrui uiaoC idjii. 












yy vvi i~ i .luiuii, juuic. £.o.h\jj ^ridui. 












UCH-2 hmm score* 47 53^ 






444 


D78017 


Rattus 


NFI-A1 


7667 


70 






norvegicus 








445 


AL049569 


Homo sapiens 


dJ37C10.3 (novel ATPase) 


2418 




448 


AJ242540 


Volvox carteri 


hydroxy pro line-rich glycoprotein 


165 


14 






f. nagariensis 


DZ-HRGP 






449 


AJ133352 


Homo sapiens 


ZNF237 protein 


2006 


100 


450 


AJ1 33352 


Homo sapiens 


ZNF237 protein 


1025 


Q6 


451 


AF 170708 


Homo sapiens 


T-box protein TBX3 


3700 


99 

yy 


452 


AK002080 


Homo sapiens 


unnamed protein product 


1546 


99 

yy 


453 


L32977 


Homo sapiens 


Rieske Fe-S protein 


1239 


91 

y-y 


454 


X51760 


Homo sapiens 


zinc finder Drotein ^583 AA'i 


1533 


S7 


455 


Y01 141 


Homo ^anipns 


Secrpfprl nrotein pnrodpH hv apnp 7 




yy 








clone HTLFA90 

vlvllw 11 X mull. i\.y \J * 






456 


AB006631 


Hftmn cunipnc 

IIUUIU odLHCIlo 


A iJC llUilld.II IlUJUlUIUg, UI UlwUbC L.UA ~jL 


OjJ7 


i no 


457 


AF067165 


1 lvJIUVJ odJJICIlo 


*7inp fintypr f%mtpin 1 


077 


(LA 

0** 


4SR 

*T JO 


nruj o 1 \jy 


Homo sapiens 


unknown 




38 


I A <Q 




Homo sapiens 


Human secreted protein encoded by 


1 180 


95 








gene 19 clone HKSMC69. 






HOV 


UV /UW 


Caenorhabditis 


similar to acyl-CoA dehydrogenases 


583 


37 






elegans 


and epoxide hydrolases; Pfam 












oomam rrUU44 1 ^Acyi-co A an), 












bcore— o I A, b- value— i./e-io, N— Z, 












contains suniianiy 10 r ram domain 












PF0,n7fl7 ^-^vHmla<:p^ 9rorp=S7 4 

rruu/uz ^xiyuroidbc^, ocore— j/.'f, 












F-valnp=1p-l^ N=1 






461 


AK0231 14 


Hnmn Qanipnc 


iinnnmpri r\rofpin nrrv<Hnr , t 

ULilJOlJlCU JJIULCL1I JJI UUUUl 


1 UH 1 


yy 


462 


M93 134 


PripnH miirinp 

I 1 IGilU IILUl 


nnl rtrrttpin 

jjui pruiciii 


7RQ 


AA 






leukpmia virn*s 








463 


AF055473 


Hnmn wnipnc 




717 


47 


466 


Y5 1415 


I luiuu odJJIC-llD 


iiuuicui wiiu type pxvcoj pruieuj. 


ZOZJ 


i on 


467 


Y5 14 17 


787 


riuinan piveo j spuce variant proiem 




i on 


468 


V57016 


Hnm n cnni'pnc 
riUlllU 5clJJlCila 


l4liman troncm pmhronP nrAfotn 
iTUlllaLl u cUIblUCIllUIuJIC pi ULCLli 


1 A70 

i ozy 


OA 

yo 








T4TMPM AO 






469 


D18W 


Ufttnn cnnipnc 
iiuiliu dapiCUo 


'I'hp ho 1 ^ Q O nrAfoin ic ri» 1 n tori 

iiic uai Djy proieui is reiaiea 10 




1 00 








cyclophilin. 






470 


Y70011 

I /Wl J 


numu odpiciio 


nuiiidn r roiedbc ana dssociaieu 


1^10 


i on 
IUU 








r»rnfpin 7 /T>PRr? 7^ 
piUlCin- / i IvvJ- / )* 






471 


AJ994747 


Hnmn canipnc 


V-/ ICHlllildi VcUJdlll UL JillNr\JL/L« 




ino 








uiLiuciing z dinuio aciu exenanges 












onH J*n incprtinn r^f 78 Jitninrk ar*iHc in 
dim dil LiJoCIUUll Kjx. jLO dUlUlU dUlUb Ul 


















472 


W99665 


Hnmn ^nnipnc 


T-fiiTn°n cpf^rpfpH r^rotpin r\n 
XXUlllcUI jcucicu piuicui ClUilC 


1 

1 J40 


ion 

IUU 








dul57 12 nrotein 






473 


W99665 


Homo saoiens 


Human secreted nrotein rlonp 


770 


Oft 

yo 








dul57 12 protein. 






474 


X63526 


Homo sapiens 


homolo°ue to elongation factor 1- 


2273 


99 

yy 








gamma from A.salina 






475 


XI 5940 


Homo sapiens 


ribosomal nrotein L3I fAA 1-1 


644 


100 


476 


M60832 


Homo sanipn** 


alnha-7 tvnp VTTT ru^llacrpn 


J JO 1 


QQ 

77 


477 


AF039697 

n i \j y y \i y i 


Homo Qanipn^ 


antippn NY-fD-i 1 


1711 


y 1 


478 


AF1 56929 


Sus scrofa 


inflammatory response protein 6 


1588 


83 


479 


AF264717 


Homo sapiens 


FYVE domain -containing dual 


5610 


99 








specificity protein phosphatase 












FYVE-DSP2 






480 


AF044578 


Homo sapiens 


putative DNA polymerase; POMP 


2478 


94 


481 


X89750 


Homo sapiens 


TGIF protein 


1413 


100 
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482 


M93107 


Homo sapiens 


(R)-3 -hydroxy butyrate 
dehydrogenase 


1663 


96 


483 


U58334 


Homo sapiens 


Bbp/53BP2 


1556 


41 


484 


AF151538 


Homo sapiens 


deoxycytidyl transferase; Revlp 


4281 


99 


485 


Z98884 


Homo sapiens 


HJ467L1.I (KJAA0833) 


699 


73 


486 


AJ243874 


Homo sapiens 


oIigophrenin-4 


3682 


100 


487 


Z11737 


Homo sapiens 


flavin-containing monooxygenase 4 


2969 


100 


488 


X56123 


Mus m us cuius 


talin 


4353 


77 

/ / 


489 


AJ278112 


Homo saoiens 


Dutative cell cvcle control nrotein 


335 


7T 


490 


W74843 


Homo sapiens 


Human secreted protein encoded by 
gene 1 1 5 clone HOVBA03 . 


1013 


98 


491 


Y41337 


Homo sapiens 


Human secreted protein encoded by 
gene 30 clone HRDDV47. 


509 


36 


492 


X90530 


Homo sapiens 


ragB 


1926 


99 


493 


X90530 


Homo saniens 




1405 


QQ 

77 


494 


X9053O 


Homo <?arnen*i 




IRQ/* 


yo 


495 


AL022394 


Homo sapiens 


dJ51 1B24.3 (KIAA0395 (probable 
homeohox or rite in 


4990 


99 


496 


Y11395 


Homo <?ar)ien<; 


lanthinnine QvnthefaQP f -liVe nrrvtein 

1 


9168 


100 


497 


AJ010119 


T-Tomn QanipnQ 


Rihosomal nrotein kinase R fR^K-FH 


4001 


100 


498 


GO 1563 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 5644. 


330 


100 


499 


X54131 


Homo sapiens 


protein-tyrosine phosphatase 


10465 


99 


500 


GO 1082 


Homo sapiens 


Human secreted protein, SEQ ID 


549 


100 


soi 

Jul 


AP004149 


riomo sapiens 


similar to murine leucine-rich repeat 
protein \ possible role in neural 

rif»-\/c»| nnmpnt r\\i nrntpin-nrrjtpin 
uc vcii/[Jiiiwii uy yi wicm-piutciii 

interaction*;* 9*3 % ^imilaritv to 

D49802 (PID:gl369906) 


JO/O 


1U0 


502 


AL1 17544 


Homo sapiens 


hypothetical protein 


1226 


100 


503 


AF203032 


Homo sapiens 


neurofilament protein 


5115 


99 


504 


AL034417 


Homo sapiens 


MC215D1 1 2 (similar to rat gene 33) 


2476 


100 


505 


X69090 


Homo sapiens 


190kD protein 


7546 


99 


506 


U58755 


Caenorhabditis 
elegans 


coded for by C. elegans cDNA 
yk34bl .5; coded for by C. elegans 
cDNA ykl3hl0.5; coded for by C. 
elegans cDNA yk46e8.5; coded for 
by C. elegans cDNA yk46d5.5; 
coded for by C. elegans cDNA 
yk43c2.5; coded for by C. elegans 
cL*i\A yK-+oeo.->, cooea ior oy o. 
eiegaiib i/L/rMri yKfjc^.j, cuucu ior 
by C. elegans cDNA yk46d5.3; 

roded for hv C pieman <i rDNA 

ykl3f!0.3; coded for by C. elegans 
cDNA vk34bl 3 


782 


55 


507 


AJ293309 


Homo saoiens 

llvlllV tJiipivllij 


NHP2 Drotein 


801 


100 


508 


U39045 


Rattus 
norvegicus 


cvtonla^mic dvnein intermediate 
chain 2B 


3241 


97 


509 


AF063231 


Mus musculus 


cytoplasmic dynein intermediate 
chain 2 


3159 


97 


510 


AF202893 


Mus musculus 


Kif21b 


4336 


95 


511 


Y13115 


Homo sapiens 


serine/threonine protein kinase 


5071 


99 i 


512 


AB030207 


Homo sapiens 


G gamma subunit 


364 


100 


513 


AF039571 


Homo sapiens 


peripheral benzodiazepine receptor 
interacting protein; PBR-IP/PRAX1 


495 


33 


514 


AB037883 


Homo sapiens 


Gb3/CD77 synthase 


1916 


99 
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% 

1 U Cil i 1 1 1 I 


515 


D90868 


Escherichia 
coli 


similar to 


1489 


100 


516 


X98834 


Homo sapiens 


zinc finger protein Hsal2 


5290 


100 


517 


AF055668 


Mus musculus 


apo ptosis- linked gene 4, deltaC form 


2904 


78 


518 


AFO 19926 


Mus musculus 


protein kinase 


1694 


90 


519 


M34513 


Homo sapiens 


omega protein 


317 


91 


520 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


2313 


99 


521 


Y08612 


Homo sapiens 


88kDa nuclear pore complex protein 


1561 


99 


522 


AL096766 


Homo sapiens 


dA59Hl 8. 1 (KIAA0767 protein) 


2497 


100 


523 


AF 186249 


Homo sapiens 


six transmembrane epithelial antigen 
of prostate 


1790 


100 


524 


AB029012 


Homo sapiens 


KIAA1089 protein 


4933 


100 | 


525 


AB026893 


Homo sapiens 


vascular cadherin-2 


5962 


100 


526 


X74331 


Homo sapiens 


DNA primase (p58 subunit) 


1720 


100 


528 


AC007228 


Homo sapiens 


R31665J2 


L 1488 


47 


529 


X14830 


Homo sapiens 


acetylcholine receptor beta-subunit 
preprotein 


2639 


100 


530 


U80446 


Caenorhabditis 
eiegans 


coded for by C. eiegans cDNA 
ykl72e6.3; coded for by C. eiegans 
cDNA ykl58f7.3; coded for by C. 
eiegans cDNA ykl58f7.5; coded for 
by C eiegans cDNA ykl72e6.5 


420 


39 


531 


S76838 


Mus sp. 


Dbs 


4821 


88 


532 


Z82215 


Homo sapiens 


dJ6802.2 (myosin, heavy 
polypeptide 9, non-muscle) 


9828 


100 


533 


AF245505 


Homo sapiens 


adlican 


277 


31 


534 


AF300612 


Homo sapiens 


N-acetylgalactosamine-4-O- 
sulfotransferase 


993 


59 


535 


AL 12 1928 


Homo sapiens 


bA 18114.3 (pleckstrin and Sec7 
domain protein) 


3333 


99 


536 


AJ271055 


Mus musculus 


iroquois homeobox protein 6 


1724 


76 


537 


AF 180473 


Homo sapiens 


Not2p 


2267 


100 


538 


AF071059 


Mus musculus 


zinc finger RNA binding protein 


1089 


■ 51 


539 


AF023453 


Homo sapiens 


actin-reiated protein 3-beta 


2219 


100 


540 


AC003030 


Homo sapiens 


R29828 1 


1401 


70 ! 


541 


AC003030 


Homo sapiens 


R29828J 


2294 


100 


542 


AL 12 1889 


Homo sapiens 


dJ 1 076E 17.1 (KIAA0823 protein 
(continues in AL023803)) 


2152 


100 


543 


AB006135 


Rattus 
norvegicus 


db83 


1238 


98 


544 


G02650 


Homo sapiens i 


Human secreted protein, SEQ ID 
NO: 6731. 


644 


97 


545 


Y07595 


Homo sapiens 


transcription factor TFIIH 


2373 


100 


546 


AL133545 


Homo sapiens 


bA386N14.1 (novel protein similar 
to a dual specificity phosphatase) 


964 


99 


547 


X83618 


Homo sapiens 


hydroxymethylglutaryl-CoA 
synthase 


2647 


100 


548 


AF134726 


Homo sapiens 


NG37 


4359 


99 


549 


AB035356 


Homo sapiens 


neurexin I-alpha protein 


6948 


99 


551 


AB037901 


Homo sapiens 


gene amplified in squamous cell 
carcinoma- 1 


5215 


99 


552 


AB043634 


Homo sapiens 


PAR-6A 


885 


100 


553 


AP000693 


Homo sapiens 


partial CDS 


4875 


99 


554 


AF002223 


Homo sapiens 


myotubularin related 1 


3490 


100 


555 


AC004893 


Homo sapiens 


similar to NEDD-4 (KIA0093); 
similar to P46934 (PID:gl 171682) 


1611 


100 


556 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


8328 


100 


557 


AJ404468 


Homo sapiens 


axonemal dynein heavy chain 


11137 


100 
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558 


X65873 


Homo sapiens 


kinesin heavy chain 


4860 


100 


559 


AJ277365 


Homo sapiens 


polyglutamine-containing protein 


592 


36 


560 


AF205600 


Homo sapiens 


transposase-like protein 


407 


27 


561 


X71125 


Homo sapiens 


glutaminyl-peptide cyclotransferase 


1914 


100 


562 


X71125 


Homo sapiens 


glutammyi-peptide cyclotransferase 


1456 


97 


563 


X54304 


Homo sapiens 


myosin regulatory light chain 


897 


100 


564 


AF250842 


Drosophila 
melanogaster 


multiple asters 


130 


23 


565 


Y58608 


Homo sapiens 


Protein regulating gene expression 
PRGE-1. 


1619 


99 


566 


AL 12 1893 


Homo sapiens 


bA189K21.5 (novel protein similar 
to retinoblastoma binding protein 
(RBBP9)) 


1012 


100 


567 


AL 117352 


Homo sapiens 


dJ876B10.2 (novel protein (ortholog 
ofratEX084)) 


3713 


99 


568 


AF228603 


Homo sapiens 


pleckstrin 2 


1841 


100 


569 


AF239243 


Homo sapiens 


histone deacetylase 7 


3244 


86 


570 


AF087695 


Mus musculus 


veli 3 


989 


100 


571 


AB046381 


Homo sapiens 


testis-abundant finger protein 


1346 


99 


572 


AC005551 


Homo sapiens 


R26529_2, partial CDS 


1020 


100 


573 


Y90290 


Homo sapiens 


Human peptidase, HPEP-7 protein 
sequence. 


274 


52 


574 


W76734 


Homo sapiens 


Human mDia Rho targeting protein. 


712 


32 


575 


AL121935 


Homo sapiens 


bA517H2.3 (t-complex 10 (a murine 
tcp.homolog)) 


853 


78 


576 


Y86217 


Homo sapiens 


Human secreted protein HWHGU54, 
SEQ ID NO: 132. 


2123 


99 


577 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


578 


AL121716 


Homo sapiens 


dJ202D23.2 (novel protein) 


6329 


99 


579 


X92715 


Homo sapiens 


KRAB /C2H2 zinc finger protein 


3102 


97 


580 


X54637 


Homo sapiens 


protein tyrosine kinase 


5564 


98 


581 


X78817 


Homo sapiens 


pi 15 


1148 


44 ! 


582 


AJ251245 


Rattus 
norvegicus 


SECIS binding protein 2 


3086 


71 


583 


AF1 13125 


Homo sapiens 


E-l enzyme 


581 


100 


584 


Ml 9529 


Sus scrofa 


foDistatin A 


1906 


98 


585 


AF169677 


Homo sapiens 


leucine-rich repeat transmembrane 
protein FLRT3 


3403 


100 


586 


D87685 


Homo sapiens 


similar to human transcription factor 
THIS (S34159). 


8083 


99 


587 


Y00876 


Homo sapiens 


Human LAPH-1 protein sequence. 


2110 


100 


588 


Y99674 


Homo sapiens 


Human GTPase associated protein- 
25. 


2111 


99 


589 


D86973 


Homo sapiens 


similar to Yeast translation activator 
GCN1 (P1:A48126) 


12033 


99 


590 


AL034452 


Homo sapiens 


dJ682J15.1 (novel Collagen triple 
helix repeat containing protein) 


1979 


100 


591 


Y57396 


Homo sapiens 


Human iysoenzyme LYC4 
polypeptide. 


814 


100 


592 


AJ297743 


Mus musculus 


torsinB protein 


1448 


85 


593 


AF 164796 


Homo sapiens 


NADH: ubiquinone oxidoreductase 
MLRQ subunit homolog 


469 


100 


594 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43 . 


749 


94 


595 I 


Y41312 


Homo sapiens 


Human secreted protein encoded by 
gene 5 clone HLDRM43 . 


824 


100 


596 


Y77123 


Homo sapiens 


Human neurotransm ission-associated 
protein (NTAP) 998868. 


2102 


98 ! 


597 


AF2 15703 


Drosophila 


KISMET-L long isoform 


1880 


65 



141 



WO 01/57190 
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CDlT'lfC 


DESCRIPTION 


SMITH- 


% 


ID 


NUMBER 






WATERMAN 


IDENTITY 


NO: 








SCORE 








meianogastcr 








598 


AF070447 


Homo sapiens 


barrier-to-autointegration factor 


290 


90 


599 


X56203 


Plasmodium 


liver stage antigen 


372 


22 






falciparum 








600 


X79828 


Mus musculus 


NK10 


202 


53 


601 


AB004109 


Cricetulus 


phosphatidylserine synthase II 


2262 


92 






griseus 








602 


U94988 


Mus musculus 


Nulpl 


2912 


89 


603 


U9498S 


Mus musculus 


Nulpl 


2800 


86 


604 


AF006264 


Homo sapiens 


recombination and sister chromatid 


2850 


100 








cohesion protein homolog 






605 


AF006264 


Homo sapiens 


recombination and sister chromatid 


2530 


100 








cohesion protein homolog 






606 


X82260 


Homo sapiens 


RanGAPl 


2929 


100 


607 


X82260 


Homo sapiens 


RanGAPl 


1843 


97 


608 


AF1 60909 


Drosophila 


BcDNA.LD03471 


943 


58 






melanogaster 








610 


X74801 


Homo sapiens 


gamma subunit of CCT chaperonin 


I 2745 


99 


611 


AL031427 


Homo sapiens 


dJ167AI9.1 (novel protein) 


1608 


100 


612 


Y71072 


Homo sapiens 


Human membrane transport protein, 


445 


100 








MTRP-17. 






613 


X16396 


Homo sapiens 


precursor polypeptide (AA -29 to 


1749 


100 








315) 






614 


AK000281 


Homo sapiens 


unnamed protein product 


1814 


99 


615 


AB011128 


Homo sapiens 


KIAA0556 protein 


5761 


99 


616 


U19361 


Petromyzon 


NF-180 


205 


21 






marinus 








617 


AF045555 


Homo sapiens 


wbscrl 


1208 


100 


618 


AF045555 


Homo sapiens 


wbscrl alternative spliced product 


1318 


100 


619 


U22229 


Felis catus 


ribosornai protein L41 


128 


100 


620 


Y17169 


Homo sapiens 


A6 related protein 


1819 


100 


621 


Y 12065 


Homo sapiens 


hNop56 


2956 


99 


622 


AF1 77758 


Homo sapiens 


ubiquitin specific protease 16 


2998 


100 


623 


AF3 17425 


Homo sapiens 


GAC-1 


3866 


100 


624 


AL050297 


Homo sapiens 


hypothetical protein 


1227 


99 


625 


AC007204 


Homo sapiens 


BC273239 1 


3398 


99 


626 


Z68747 


Homo sapiens 


imogen 38 


2024 


99 


627 


Z68747 


Homo sapiens 


imogen 38 


1958 


97 


628 


Y70229 


Homo sapiens 


Human RNA-associated protein- 10 


3424 


99 








(RNAAP-10). 






629 


AF191492 


Homo sapiens 


nasopharyngeal carcinoma associated 


613 


100 








gene protein-8 






630 


AF1 19664 


Homo sapiens 


transcriptional regulator protein 


1574 


100 








HCNGP 






631 


AF 119664 


Homo sapiens 


transcriptional regulator protein 


1150 


89 








HCNGP 






632 


Y 17849 


Homo sapiens 


ganglioside-induced differentiation 


1839 


98 








associated protein 1 






633 


X55740 


Homo sapiens 


5-nucleotidase 


3012 


100 


634 


AF039688 


Homo sapiens 


antigen NY-CO-3 


931 


100 


635 


AF 119662 


Homo sapiens 


E46 protein 


2424 


100 


636 


AB007836 


Homo sapiens 


Hic-5 


2544 


100 


637 


AF077818 


Mus musculus 


syntroph in-associated serine- 


2027 


44 








threonine protein kinase 






638 


AL035455 


Homo sapiens 


dJ1018E9.1 (VAMP (vesicle- 


150 


26 








associated membrane protein)- 












associated protein B and C) 






639 


AF078844 


Homo sapiens 


hqp0376 protein 


416 


81 
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NO: 


ACCESSION 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 


% 

IDENTITY 


640 


U28377 


Escherichia 
coli 


ORF f239- wasORF fl91 and 
ORF_fl94 before splice 


1 1QK 


i on 


641 


AK024442 


Homo sapiens 


FLJ00032 protein 


lf>77 


JO 


642 


U58682 


Homo sapiens 


ribosomal protein S28 


340 


1 oo 


643 


X57432 


Rattus rattus 


ribosomal protein S2 


1520 


98 


644 


AB002348 


Homo sapiens 


KIAA0350 protein 


5186 


99 


646 


Y96202 


Homo sapiens 


IkannaR lcin?Kp f\\C\C\ hinHino 
protein, Y2H56. 


I 1 HQ. 

I I /o 


no 


647 


AB029482 


Mus musculus 


JNK-bindine nrotein J1STKRPI 


HOU7 


C 1 

ol 


648 


AB009053 


Arabidopsis 
thaliana 


contains similaritv to fcoamvl 
acetate-hydrolyzing 
esterase—gene id:MQB2.25 


407 


A A 

44 


650 


AC002550 


Homo sapiens 


Unknown gene product 


O JO 


QQ 


651 


U26592 


Homo sapiens 


diabetes mellitus type I autoantigen 


J J 


00 


652 


X60155 


Homo sapiens 


zinc finger 41 


4349 


| 100 


653 


X53330 


Platynereis 
dumerilii 


H4 nrotein ( AA 1 - 1 03"> 


DZJ 


1 oo 
1UU 


654 


AC003682 


Homo sapiens 


R27945 2 


ZJJO 


1 oo 


655 


X80473 


Mus musculus 


rab!9 


jyo 


JO 


656 


J02649 


Rattus 
norvegicus 


unknown nrofpin 


oni 


95 


657 


AC006014 


Homo sapiens 


similar to RFP transformino nrntpin* 
similar toP14373 (PIDel3251Tk 


ijji 


QQ 

yy 


658 


X92972 


Homo sapiens 


protein phosphatase 6 


x UUU 


i no 


659 


L35269 


Homo sapiens 


zinc finger protein 


?°.fn 

ZOUJ 


QQ 


660 


AC003682 


Homo sapiens 


F18547 1 


3184 


96 


661 


X79204 


Homo sapiens 


ataxin-1 


4195 


99 


662 


XI 7620 


Homo sapiens 


Nm23 protein 


965 


99 


663 


AB015617 


Homo sapiens 


ELKS j 


1501 


80 


664 


Z56281 




interferon regulatory factor 3 


2331 


100 


665 


AJ248283 


PvrororTii<; 

abyss i 


L-ffW, l\Ji JL.VJJL.U 1 J\ I OiWiN Cj 

i— 1 AOL/ ^C/V^ H.H. l.JI 

METHYLGLYOXALASE) 
(ALDOKETOMT JTA SF^ 
(GLYOXALASE D 


254 


40 


666 


Z70200 


Homo sapiens 


U5 snRNP-SDecific 200kD nrotein 


OOi7 


yy 


667 


Z70200 


Homo sapiens 


U5 snRNP-specific 200kD protein 


8589 


97 


668 


AFl 53450 


Manduca sexta 


HlVPnilf* hormonp ^QfprnQt* Hinrlmrr 

J U V Villi** IIUI ILLUllV C^jlCIdoC UliUJUlfcL 

protein 




52. 


669 


AF227198 


Homo sapiens 


CrkRS 


7231 


99 


670 


X995S6 


Homo sapiens 


SMT3C protein 


441 


87 


671 


Z61589_cdl 


Homo sapiens 


17-AUG-1998 DNA encoding a 
human OC-2 protein. 




1 oo 
1UU 


672 


A J 132702 


Mus musculus 






QQ 
OO 


673 


AF204159 


Homo sapiens 


potassium large conductance 

f^ffiiim-jif'tivfltprl rhonnpf K*»ta la 
v*aii*iuiii ctvll Ydicu V/ilaililCl Uvlo Ja 

subunit 


1486 


300 


674 


G02061 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 6142. 


558 


99 


675 


GO 1246 


Homo sapiens 


T-fumaTi cpprptpH r\rr»f"p>in QT70 11T\ 

x xlXMllCkll 5vl/l Civil JslvJLClil, \JxZr\J 1 1 J 

NO: 5327. 


1/11 

141 


in 
1 1 


676 


ABO 16839 


Homo sapiens 


mobl 


/I 1 Q 




677 


D86970 


Homo sapiens 


similar to myosin heavy chain: 
Containing ATP/GTP-binding site 
motif A(P-loop) 


161 


28 


678 


U83115 


Homo sapiens 


non-lens beta gamma-crystallin like 
protein 


8569 


99 


679 


AF203687 


Homo sapiens 


prolactin regulatory element-binding 
protein j 


2181 


100 
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ID 

NO: 


ACCESSION 
NUMBER 




DESCRIPTION 


SMITH- 

»▼ f\ ■ E>I\lVIS\pi 

SCORE 


% 

lUblN 1 I 1 Y 


680 


M27685 


Mus musculus 


ultra-high sulphur keratin 


650 


1 58 


681 


U04968 


Cricetulus 
griseus 


nucleotide excision repair protein 


3712 


97 


682 


AF1 19663 


Homo sapiens 


G-protein gamma- 1 2 subunit 


356 


100 


683 


G03733 


Homo sapiens 


Human secreted protein, SEQ LD 
NO: 7814. 


342 


100 


684 


X67699 


Homo sapiens 


CDw52 antigen 


297 


! 100 


685 


AF022789 


Homo sapiens 


ubiquitin hydrolyzing enzyme 1 


1892 


100 


686 


AJ001006 


Mus musculus 


EMeg32 protein 


938 


96 


687 


W03516 


Homo sapiens 


Prostaglandin DP receptor. 


1864 


100 


688- 


AF0 19661 


Mus musculus 


zeta proteasome chain; PSMA5 


1214 


100 


689 


AF1 56557 


Homo sapiens 


stomatin related protein 


2036 


100 


690 


G03960 


Homo sapiens 


Human secreted protein, SEQ ID 
NO: 8041. 


593 


100 


691 


AF161512 


Homo sapiens 


HSPC163 


738 


100 


692 


AL031115 


Homo sapiens 


ZXDA, ZXDB (zinc finger X-linked 
protein) 


4298 


100 


693 


L40410 


Homo sapiens 


thyroid receptor interactor 


806 


100 


694 


AC004542 


Homo sapiens 


OXYSTEROL-BINDrNG 
PROTEIN- like; similar to P22059 
(PID:g 129308) 


2533 


99 


695 


AF169411 


Rattus 
norvegicus 


PAPIN 


4144 


52 


696 


Y58168 


Homo sapiens 


Human hydrolase homologue HHH- 
4. 


2144 


100 


697 


AF271994 


Homo sapiens 


dopamine responsive protein DRG-1 


1613 


100 


698 


Y41741 


Homo sapiens 


Human PRO704 protein sequence. 


1323 


100 


699 


AL 133506 


Unknown 


/prediction=(method:""genscan" M , 
version:"" 1 .0"", score:"" 1 09. 13""); 
/prediction=(method: 


825 


48 


700 


Y96870 


Homo sapiens 


Human goose-type lysozyme 
(GOLY). 


1032 


100 


701 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


1190 


100 


702 


AC003034 


Homo sapiens 


Gene with similarity to rat kidney- 
specific (KS) gene 


937 


95 


703 


AJ242832 


Homo sapiens 


calpain 


3756 


100 


704 


S52624 


Homo sapiens 


unknown 


185 


100 


705. 


AF005081 


Homo sapiens 


skin-specific protein 


652 


100 


706 


Y 16793 


Homo sapiens 


keratin, type 1 


2232 


100 


707 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


455 


69 


708 


AF1 13220 


Homo sapiens 


MSTP040 


686 


100 


709 


Y44985 


Homo sapiens 


Human epidermal protein-2. 


408 


65 


710 


Y16132 


Homo sapiens 


CDT6 


1874 


100 . 


711 


Y68775 


Homo sapiens 


Amino acid sequence of a human 
phosphorylation effector PHSP-7. 


2407 


100 


712 


X63422 


Homo sapiens 


H(+)-transporting ATP synthase 


209 


100 


713 


API 69968 


Mus musculus 


DNA binding protein DESRT 


1467 


79 


714 


X52563 


Bos taums 


permability increasing protein 


383 


29 


715 


AJ277739 


Homo sapiens 


RPBllblalpha protein 


480 


98 


716 


AL135791 


Homo sapiens 


bA 1 62G 10.3 (zinc finger protein) 


401 


98 


717 


AF223466 


Homo sapiens 


HT0 1 5 protein 


1311 


97 


719 


AF1 17383 


Homo sapiens 


placental protein 13;PP13 


746 


100 


720 


Z98743 


Homo sapiens 


dJ181C9.2 (Rho GTPase activating 
protein 8 (RhoGAP, p50RhoGAP)) 


324 


100 


721 


AL163815 


Arabidopsis 
thaliana 


putative protein 


653 


61 


722 


GO 1436 


Homo sapiens 


Human secreted protein, SEQ ID 


418 


96 
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SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 








NO: 5517. 






723 


AF282919 


Mus musculus 


Zfp228 


349 


49 


724 


AB023191 


Homo sapiens 


KIAA0974 protein 


| 2953 


i An 


725 


AL031778 


Homo sapiens 


dJ34B21.1 (novel BZRP 
(benzodiazapine receptor (peripheral I 
(MBR, PBR, PBKS, IBP, 
Isoquinoline-binding protein)) LIKE 
protein) 


920 


100 


726 


AL021939 


Homo sapiens 


dJ352A20.2 (aldehyde 
dehydrogenase family protein) 


1764 




727 


AF 182426 


Rattus 
norvegicus 


arylacetamide deacetylase 


791 

i y v 


AD 


728 


Y08565 


Homo sapiens 


UDP-GalNAc:polypeptide N- 
acetylgalactosaminyltransferase 


3331 


OQ 

yy 


729 


AF155135 


Homo sapiens 


novel retinal pigment epithelial cell 
protein 


1 \jjZ. 


QQ 

yy 


730 


AL078606 


Arabidopsis 
thaliana 


putative protein 


277 


55 


731 


Y73352 


Homo sapiens 


HTRM clone 1732368 protein 
sequence. 


i7?n 


i no 


732 


AF1 78432 


Homo sapiens 


SH3 protein 


JJUZ 


i nn 


733 


Y17832 


Human 
endogenous 
retrovirus K 


env protein 


223 


34 


734 


Y28859 


Homo sapiens 


Human mesoderm induction early 
response protein ERL 


zuo / 


yo 


735 


U09355 


Oryctolagus 
cuniculus 


protein phosphatase 2A1 B gamma 
subunit 




yy 


736 


Y94922 


Homo sapiens 


Human secreted protein clone pv6 1 
protein sequence SEQ ID NO:50. 


724 


OQ 

yy 


737 


AB027003 


Mus musculus 


protein phosphatase 


378 


OH 


738 


AF1 12200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


739 


100 


739 


AF1 12200 


Homo sapiens 


NADH-oxidoreductase B18 subunit 


613 


OO 


740 


AF302154 


Homo sapiens 


SPG protein 


6556 




741 


B25681 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 17 SEQ ID NO:70. 


1410 


QQ 

yy 


742 


L27479 


Homo sapiens 


X123 


1237 


99 


743 


L27479 


Homo sapiens 


X123 


1206 


97 


744 


Y66745 


Homo sapiens 


Membrane-bound protein PROl 186. 


588 


99 


745 


AJ001019 


Homo sapiens 


ring finger protein 


1292 


99 


746 


X68453 


Sus scrofa 


tubulin-tyrosine ligase 


1882 


94 


747 


Y57897 


Homo sapiens 


Human transmembrane protein 
HTMPN-21. 


1173 


100 


748 


AF151069 


Homo sapiens 


HSPC235 


1694 


96 


749 


AF182404 


Homo sapiens 


mitochondrial uncoupling protein 1 


1674 


100 


750 


AL121993 


Homo sapiens 


dJ776P7.1 (Novel protein) 


2500 


99 

yy 


751 


AF149825 


Homo sapiens 


PACSIN3 


2253 




752 


AL008635 


Homo sapiens 


dJ510H16.2 (high-mobility group 
protein 2-Iike 1) 


3026 


99 


753 


Y57914 


Homo sapiens 


Human transmembrane protein 
HTMPN-38. 


1124 


100 


754 


AF285109 


Homo sapiens 


septin 3 isoform B 


1766 


100 

1 \J\J 


755 


AF004161 


Oryctolagus 
cuniculus 


peroxisomal Ca-dependent solute 
carrier 


2371 


y j 


/56 


Z 19585 


Homo sapiens 


thrombospondin-4 


4239 


100 


757 | 


AP001745 


Homo sapiens 


similar to zinc finger 5 protein 


1857 


100 


758 


AF190664 


Mus musculus 


LMBR2 


555 


72 


759 


AF090326 


Mus musculus 


AE-1 binding protein AEBP2 


1540 


97 


760 


AL096677 


Homo sapiens 


dJ322G 1 3 .3 (novel protein similar to 


999 


94 
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SPECIES 


DESCRIPTION 


SMITH- 


% 


ID 


NUMBER 






WATERMAN 


IDF NT I TV 


NO: 








SCORE 










bovine and mouse beta-soluble NSF 












attachment protein (SNAP-beta) ) 






761 


AC003007 


Homo sapiens 


Unknown gene product (partial) 


649 


96 


762 


U66372 


Bos taurus 


ribosomal protein S29 


230 


73 


764 


Y90899 


Homo sapiens 


Dl-like dopamine receptor activity 


1152 


100 








modifying protein SEQ ID NO: 1 . 






765 


U88169 . 


Caenorhabditis 


similar to molybdoterin biosynthesis 


1204 


65 






elegans 


MOEB proteins 






766 


AL 118506 


Homo sapiens 


(1J591C20.3.1 (novel DnaJ domain 


1091 


100 








protein, similar to mouse and bovine 












cysteine string protein) 






767 


AK024693 


Homo sapiens 


unnamed protein product 


3767 


100 


768 


Z11518 


Homo sapiens 


histidyl-tRNA synthetase 


2582 


100 


769 


X13916 


Homo sapiens 


LDL-receptor related precursor (AA 


25529 


100 








-19 to 4525) 






770 


AC009360 


Arabidopsis 


Contains 3 PF|00400 WD40, G-beta 


333 


33 ! 






thaliana • 


repeat domains. 






771 


AB037685 


Mus musculus 


LANP-like protein 


1246 


91 


772 


AL161578 


Arabidopsis 


putative protein 


335 


46 






thaliana 








773 


AL161578 


Arabidopsis 


putative protein 


333 


47 






thaliana 








774 


AY008271 


Homo sapiens 


helicase SMARCAD1 


5264 


99 


775 


Y2159I 


Homo sapiens 


Human secreted protein (clone 


1127 


96 








CC332-33). 






776 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 


752 


100 








gene 89. 






777 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 


752 


100 








gene 89. 






778 


W88853 


Homo sapiens 


Polypeptide fragment encoded by 


752 


100 








gene 89. 






779 


AF 19648 1 


Homo sapiens 


RING finger protein; FXY2 


3644 


100 


780 


AL035427 


Homo sapiens 


dJ769N13.1 (KIAA0443 protein.) 


1609 


54 


781 


AB026I87 


Homo sapiens 


protocadherin-Xa 


5244 


100 


782 


B24458 


Homo sapiens 


Human secreted protein sequence 


1002 


100 








encoded by gene 22 SEQ ID NO: 83. 






783 


AB027289 


Homo sapiens 


cycIin-E binding protein 1 


5421 


100 


784 


G02916 


Homo sapiens 


Human secreted protein, SEQ ID 


627 


100 








NO: 6997. 






785 


AJ245822 


Homo sapiens 


type I transmembrane receptor 


4560 


100 


786 


AJ245820 


Homo sapiens 


type I transmembrane receptor 


4624 


100 


787 


Z48042 


Homo sapiens 


GPI-anchored protein pi 37 


3340 


99 


788 


AL031782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 


2739 


too 








Collagen alpha 1 LIKE protein) 






789 


AJ131245 


Homo sapiens 


Sec24B protein 


6602 


100 


790 


AF1 07203 


Homo sapiens 


ataxin 2-binding protein 


2008 


100 


791 


Y 14690 


Homo sapiens 


procollagen alpha 2(V) 


600 


34 


792 


AL031055 


Homo sapiens 


dJ28H20.2 (novel protein) 


1267 


100 


793 


Y36194 


787 


Human secreted protein 


2051 


99 


794 


AB028I27 


Homo sapiens 


mannosyltransferase 


2138 


96 


795 


AC007228 


Homo sapiens 


R31665 2 


2738 


79 


796 


AL049482 


Arabidopsis 


putative protein 


436 


47 






thaliana 








797 


AC004528 


Homo sapiens 


R32184 3 


891 


91 


798 


AB037830 


Homo sapiens 


KIAA1409 protein 


7532 


100 


799 


X53793 


Homo sapiens 


5* half of the product is homologues 


2232 


100 








to Bacillus subtiis SAICAR 












synthetase, 3' half corresponds to the 












catalytic subunit of AIR carboxylase 







146 
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ID 
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NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


800 


Y99350 


Homo sapiens 


Human PR0137S (UMQ715) amino 
acid sequence SEQ ID NO:33. 


1343 


100 


801 


AB042636 


Homo sapiens 


junctophilin type3 


1225 


47 


802 


AB029324 


Rattus 
norvegicus 


TIP120-fami!y protein TIP120B 


3916 


90 


803 


AB029324 


Rattus 
norvegicus 


TIP120-family protein TIP120B 


4961 


90 


804 


AF251040 


Homo sapiens 


putative nuclear protein 


2119 


100 


805 


AB033281 


Homo sapiens 


F-box and WD-repeats protein beta- 
TRCP2 isoform C 


2879 




806 


U87305 


Rattus 
norvegicus 


transmembrane receptor UNC5H1 


3257 


90 


807 


AF1 18889 


Rattus 
norvegicus 


b-tomosyn isoform 


3155 


97 


808 


AF226993 


Rattus 
norvegicus 


selective LIM binding factor 


8793 


95 


809 


W19919 


Homo sapiens 


Human Ksr-1 (kinase suppressor of 
Ras). 


3939 


yy 


810 


AL031782 


Homo sapiens 


dJ708F5.1 (PUTATIVE novel 
Collagen alpha 1 LIKE protein) 


1546 


100 


811 


AC002542 


Homo sapiens 


similar to C. elegans Fl 1 A10.5; 80% 
similarity to Z68297 (PID:gl 130619) 


2294 


100 


812 


U83246 


Homo sapiens 


copine I 


606 


52 


813 


AF242552 


Gallus gallus 


retinovin 


945 


34 


814 


X52332 


Homo sapiens 


zinc finger protein 10 


1651 


93 


815 


X52332 


Homo sapiens 


zinc finger protein 1 0 


2423 


99 


816 


Y09631 


Homo sapiens 


PIBF1 protein 


2935 


99 


817 


X71997 


Rattus 
norvegicus 


myosin I 


3883 


yo 


818 


AY004877 


Mus musculus 


cytoplasmic dynein heavy chain - 


11105 


98 


819 


Y27196 


Homo sapiens 


Human cyclic nucleotide 
phosphodiester PDE8B(E) amino 
acid sequence. 


3790 


1 \}\J 


820 


AF081947 


Mus musculus 


tektin 


1134 


81 


821 


AL035106 


Homo sapiens 


dJ998Cll.l (continues in 
Em:AL445192 as bA269H4.1) 


871 


100 


822 


AF022795 


Homo sapiens 


TGF beta receptor associated protein- 
1 


385 


24 


823 


AFO 15770 


Mus musculus 


radical fringe 


1422 


82 


824 


U82695 


Homo sapiens 


expressed-Xq28STS protein 


1444 


99 I 


825 


X77371 


Mesocricetus 
auratus 


COR1 


641 


78 


826 


ABO 14576 


Homo sapiens 


KIAA0676 protein 


296 


79 


827 


AL049733 


Homo sapiens 


dJ875H3.1 (APK1 antigen) 


1584 


72 


828 


AF222980 


Homo sapiens 


disrupted in Schizophrenia 1 protein 


4418 


100 


829 


Z31560 


Homo sapiens 


sox-2 


1683 


100 


830 


AF295773 


Homo sapiens 


ral guanine nucleotide dissociation 
stimulator 


4717 


99 


831 


AB041926 


Homo sapiens 


GCK family kinase MINK-2 


6Z66 


100 


832 


L04948 


Saccharomyce 
s cerevisiae 


mitochondrial transporter protein 


338 . 


35 


833 


AJ007012 


Mus musculus 


Fish protein 


704 


94 


834 


Z34289 


Homo sapiens 


nucleolar phosphoprotein pi 30 


3455 


99 


835 


U10991 


Homo sapiens 


G2 


8436 


98 


836 


AF230877 


Homo sapiens 


MIP-T3 


2945 


99 


837 


X58288 


Homo sapiens 


protein-tyrosine phosphatase 


7734 


99 


838 


X56958 


Homo sapiens 


ankyrin (brank-2) 


9631 


100 


839 


AC024791 


Caenorhabditis 
elegans 


contains similarity to beta-lactamases 


370 


24 
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SEQ 
10 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


840 


D83197 


Homo sapiens 


ankyrin repeat protein 


802 


99 


841 


AF053711 


Serinus 
canaria 


neurofilament medium subunit 


192 


31 


842 


AF283772 


Homo sapiens 


similar to Homo sapiens ribosomal 
protein L10 encoded by GenBank 
Accession Number L25899 


990 


96 


843 


U76343 


Homo sapiens 


GABA transport protein 


2992 


98 


844 


Y13645 


Homo sapiens 


uroplakin II 


897 


100 


845 


D21064 


Homo sapiens 


similar to rat general mitochondrial 
matrix processing protease mRNA 
(RATMPP). 


2710 


99 


846 


AF 192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


| 7047 


100 


847 


AF 192522 


Homo sapiens 


Niemann-Pick C3 protein; NPC3 


| 5472 


100 


848 


X60489 


Homo sapiens 


elongation factor- 1 -beta 


1162 


100 


849 


AC007204 


Homo sapiens 


BC273239 1 


2277 


67 i 


850 


AC003682 


Homo sapiens 


R28830J 


2401 


100 


851 


AL121583 


Homo sapiens 


bA358N2.1 (novel protein) 


353 


61 


852 


Z48475 


Homo sapiens 


glucokinase regulator 


| 3155 


99 


853 


Z83844 


Homo sapiens 


dJ37E16.2 (SH3-domain binding 
protein 1) 


1884 


98 


854 


AF233323 


Homo sapiens 


Fas-associated phosphatase- 1 


390 


36 


855 


AF062741 


Rattus 
norvegicus 


pyruvate dehydrogenase phosphatase 
isoenzyme 2 


447 


80 


856 


Yl 141 1 


Homo sapiens 


pristanoyl-CoA oxidase 


3595 


98 


857 


M97188 


Strongylocentr 
otus 

purpuratus 


tektin Al 


290 


46 


858 


AB001105 


Homo sapiens 


hippocalcin-Iike protein 4 


995 


100 


859 


AF 164791 


Homo sapiens 


putative 38.3kDa protein 


1795 


100 


860 


AF298117 


Homo sapiens 


homeobox protein OTX2 


1477 


93 


861 


AFO 15264 


Rattus 
norvegicus 


golgi peripheral membrane protein 
P 65 


1820 


81 


862 


X16901 


Homo sapiens 

L. 


30kb subunit of RAB30 /74 


1284 


100 


863 


MI2I40 


Homo sapiens 


envelope protein 


202 


81 


864 


AF161459 


Homo sapiens 


HSPC109 


815 


98 


865 


AL109983 


Homo sapiens 


dJ718P 11.1.1 (novel class II 
aminotransferase similar to serine 
palmoryitransferase (isoform 1)) 


444 


100 


866 


M77183 


Rattus 
norvegicus 


alpha- 1 -macroglobulin 


227 


45 


867 


AF272663 


Homo sapiens 


gephyrin 


3785 


100 


868 


X75285 


Mus musculus 


tibulin-2 


3258 


87 


869 


X82494 


Homo sapiens 


flbulin-2 


3407 


99 


870 


AJ297743 


Mus musculus 


torsinB protein 


169 


43 


871 


AJ278313 


Homo sapiens 


phospholipase C-beta- 3 a 


6258 


99 


872 


AF073344 


Homo sapiens 


ubiquitin-specific protease 3 


256 


43 


873 


Y91955 


Homo sapiens 


Human cytoskeleton associated 
protein 10 (CYSKP-I0). 


535 


100 


874 


AJ0OO414 


Homo sapiens 


Cdc42- interacting protein 4 


1136 


53 


875 


AJF265555 


Homo sapiens 


ubiquitin-conjugating BIR-domain 
enzyme APOLLON 


627 


100 


876 


Y48586 


Homo sapiens 


Human breast tumour-associated 
protein 47. 


2537 


98 


877 


AF182198 


Homo sapiens 


intersectin 2 long isoform 


8764 


99 


878 


LI 7308 


Gossypium 
hirsutum 


proline-rich cell wall protein 


192 


35 


879 


AF1 77169 


Homo sapiens 


tropomodulin2 


1769 


100 


880 


W03627 


Homo sapiens 


Human follicle stimulating hormone 
GPR N-terminal sequence. 


210 


23 
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SEQ 
ID 

NO: 


NUMBER 


CD it/-' ire 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


881 


AL021068 


Homo sapiens 


dJ206D15J 


2615 


99 


882 


AC005498 


Homo sapiens 


R3I665 2 


318 


82 


883 


AF165518 


Homo sapiens 


MAGOH isoform 


182 


94 


884 


D21211 


Homo sapiens 


protein tyrosine phosphatase (PTP- 
BAS, type 3) 


368 


4j 


885 


U13045 


Homo sapiens 


nuclear respiratory factor-2 subunit 
beta 1 


869 




886 


X52836 


Homo sapiens 


tryptophan hydroxylase (AA 1 - 444) 


2320 


98 


887 


X51466 


Homo sapiens 


elongation factor 2 


4460 


100 


888 


AB039903 


Homo sapiens 


interferon-responsive finger protein 1 
long form 


1096 


98 


889 


X51760 


Homo sapiens 


zinc fmger protein (583 AA) 


3130 


1 uu 


890 


AJ243396 


Homo sapiens 


voltage-gated sodium channel beta-3 
subunit 


1024 


1 KJ\J 


891 


W67928 


Homo sapiens 


Fragment of human secreted protein 
encoded by gene 4. 


391 


100 


892 


AB020598 


Homo sapiens 


peptide transporter 3 


3017 


L \J\J 


893 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


4722 


QQ 

yy 


894 


Y66648 


Homo sapiens 


Membrane-bound protein PROl 120. 


3606 


Q6 
yo 


895 


A29218 cd 
1 


Homo sapiens 


19-NOV-1998 DNA encoding G- 
protein coupled 7 TM receptor with 
AXOR15 activity. 


2178 


100 


896 


AJ000332 


Homo sapiens 


Glucosidase 11 


5063 


QQ 

yy 


897 


X98259 


Homo sapiens 


M-phase phosphoprotein 8 


1085 


100 


898 


X57110 


Homo sapiens 


c-cbl protein 


4849 


99 


899 


X63652 


Homo sapiens 


inter-alpha-trypsin inhibitor heavy 
chain ITIH1 


3376 


yo 


900 


X85134 


Homo sapiens 


RB protein binding protein 


2816 


QQ 

yy 


901 


LI 1672 


Homo sapiens 


zinc finger protein 


2047 


58 


902 


Y85565 


Homo sapiens 


Human homologue of UNC-53 (Hs- 
UNC-53/2) sequence. 


369 


83 


903 


X54871 


Homo sapiens 


ras related protein Rab5b 


1094 


100 


904 


Z98265 


Homo sapiens 


plakophilin 3 


4065 


100 


905 


AL035295 


Homo sapiens 


hypothetical protein 


959 


99 


906 


AF051782 


Homo sapiens 


diaphanous 1 


801 


35 


907 


AF208536 


Homo sapiens 


nucleotide binding protein; NBP 


1372 


100 


908 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2365 


98 


909 


U79240 


Homo sapiens 


serine/threonine protein kinase 


2386 


99 


910 


AJ132545 


Homo sapiens 


protein kinase 


2921 


100 


911 


AJ 1.32545 


Homo sapiens 


protein kinase 


1637 


99 


912 


AL121733 


Homo sapiens 


hypothetical protein 


1344 


99 


913 


Y67579 


Homo sapiens 


Human death inducer-obliterator 1 
(DIO-1) polypeptide. 


1586 


100 


914 


X87342 


Homo sapiens 


Human giant larvae homologue 


5317 


99 


915 


X87342 


Homo sapiens 


Human giant larvae homologue 


3495 


96 


916 


M94362 


Homo sapiens 


lamin B2 


2357 


93 


917 


AJO 11654 


Homo sapiens 


triple LIM domain protein 


3432 


100 


918 


AJ131899 


Rattus 
norvegicus 


proline rich synapse associated 
protein 1 


5776 


88 


919 


AF054986 


Homo sapiens 


putative transmembrane GTPase 


1816 


100 


920 


U95822 


Homo sapiens 


putative transmembrane GTPase 


1237 


100 


921 


Y11588 


Homo sapiens 


apoptosis specific protein 


1492 


100 


922 


X84195 


Homo sapiens 


acylphosphatase 


510 


100 


923 


U72882 


Homo sapiens 


interferon-induced leucine zipper 
protein 


1409 


99 


924 


AE000660 


Homo sapiens 


hADV36Sl 


573 


100 


925 


AF126245 


Homo sapiens 


acyl-Coenzyme A dehydrogenase-8 
precursor 


2162 


100 
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ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
SCORE 


% 

IDENTITY 


926 


AE001968 


Deinococcus 
radiodurans 


hypothetical protein 


147 


27 


927 


W81576 


Homo sapiens 


EBV-induced G-protein coupled 
receptor (EBI-2) polypeptide. 


1778 


100 


928 


U01317 


Homo sapiens 


beta-globin 


687 


94 


929 


X98333 


Homo sapiens 


organic cation transporter 


2933 


100 


930 


Y91444 


Homo sapiens 

* 


Human secreted protein sequence 
encoded by gene 42 SEQ ID 
NO: 165. 


1401 


100 


931 


Y91644 


Homo sapiens 


Human secreted protein sequence 
encoded by gene 43 SEQ ID 
NO:3I7. 


1243 


100 


932 


D90279 


Homo sapiens 


collagen alpha 1(V) chain precursor 


i 569 


39 


933 


Z31560 


Homo sapiens 


sox-2 


I 1587 


96 


934 


AF 147790 


. Homo sapiens 


transmembrane mucin 12 


3047 


99 


935 


Z85996 


Homo sapiens 


match: multiple proteins; match: 
Q08151 P28185 Q01 1 1 1 Q43554; 
match: Q08150 Q40195 P20340 
Q39222; match: Q40368 P36412 
P40393 Q40723; match: CEO 1798 
Q38923 Q40191 Q41022; match: 
Q39433 Q40177 Q40218 Q08146; 
match: PI 0949 PI 1023 Q 16948 
Q20337; match: Q25389 P25228 
P20336 P05713; match: P35276 
Q08147 P17609 P22128; match: 
Q15771 P36410P35291;GTP- 
binding 


726 


94 


936 


AB041533 


Homo sapiens 


sperm antigen 


1054 


38 


937 


X91906 


Homo sapiens 


voltage-gated chloride ion channel 


3914 


100 


938 


AB032481 


Homo sapiens 


homeobox transcription factor 


1744 


100 


939 


AF1 11106 


Homo sapiens 


protein serine/threonine phosphatase 
4 regulatory subunit 1 


4682 


99 


940 


Y 17999 


Homo sapiens 


DyrklB protein kinase 


3331 


99 


941 


AF305872 


Homo sapiens 


thyroglobulin 


455 


92 


942 


AF263462 


Homo sapiens 


cingulin 


5939 


99 


943 


AK024442 


Homo sapiens 


FLJ00032 protein 


1616 


61 ! 


944 


Y35911 


Homo sapiens 


Extended human secreted protein 
sequence, SEQ ID NO. 160. 


262 


35 


945 


ABO 15320 


Homo sapiens 


sigma IB subunit of AP-1 clathrin 
adaptor complex 


599 


71 


946 


Z82287 


Caenorhabditis 
elegans 


ZK550.2 


229 


35 


947 


D84223 


Homo sapiens 


leucyl tRNA synthetase 


6207 


99 


948 


U49057 


Rattus 
norvegicus 


rA9 


3846 


62 


949 


AK000568 


Homo sapiens 


unnamed protein product 


1659 


100 


950 


AL021578 


Homo sapiens 


dJ453C 12.6.1 (uncharacterized 
hypothalamus protein (isoform 1)) 


257 


42 


951 


AB032435 


Homo sapiens 


differentiation-associated Na- 
dependent inorganic phosphate 
cotransporter 


3063 


99 


952 


AF1 10532 


Homo sapiens 


uncoupling protein UCP-4 


1561 


100 


953 


X83587 


Mus musculus 


1A13 protein 


1420 


59 


954 


AL031665 


Homo sapiens 


dJ545L17.5.1 (novel protein) 


386 


53 


955 


Y87600 


Homo sapiens 


Human fatty acid synthase-Iike 
protein (HFASLP). 


2377 


100 


956 


Y99421 


Homo sapiens 


Human PR01433 (UNQ738) amino 
acid sequence SEQ ID NO:292. 


522 


55 
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ID 

NO: 


ACCESSION 
NUMBER 


SPECIES 


DESCRIPTION 


SMITH- 
WATERMAN 
SCORE 


% 

IDENTITY 


957 


U68535 


Mus musculus 


aldo-keto reductase 


451 


7> 


958 


AC007067 


Arabidopsis 
thaliana 


T 10024.10 


1594 


57 


959 


U72194 


Mus musculus 


muskelin 


3947 


yy 


960 


AE003661 


Drosophila 
melanogaster 


CG 15168 gene product 


277 


54 


~~96T 


X80332 


Mus musculus 


rab20 


983 


82 


962 


Y67315 


Homo sapiens 


Human secreted protein BL8913 
amino acid sequence. 


3916 


00 

yy 


963 


Y67315 


Homo sapiens 


Human secreted protein BL8913 
amino acid sequence. 


3916 


99 


964 


L32602 


Rattus 
norvegicus 


homeodomain 159..341 


1821 


96 

yyj 


965 


Z97832 


Homo sapiens 


dJ329A5.3 (KIAA06460 protein) 


3581 


99 


966 


W88995 


Homo sapiens 


Polypeptide fragment encoded by 
gene 146. 


176 


39 


967 


U 12465 


Homo sapiens 


ribosomal protein L35 


604 


inn 

1 \J\J 


968 


AF151803 


Homo sapiens 


CGI-45 protein 


1101 


78 


969 


W74865 


Homo sapiens 


Human secreted protein encoded by 
gene 1 37 clone HMWIF3 5 . 


1348 


08 

70 


970 


L21936 


Homo sapiens 


succinate dehydrogenase flavoprotein 
subunit 




inn 


971 


AJ133521 


Drosophila 
buzzatii 


protease, reverse transcriptase, 
ribonuc lease H, integrase 


104 

I 7*T 




972 


AC006017 


Homo sapiens 


N-acetylgalactosaminyltransferase; 
similar to Q10473 (PID:g 1709559) 


327] 


1 no 

1 UK/ 


973 


Z81317 


Schizosacchar 
omyces pombe 


DNA2-NAM7 helicase family 
protein 


685 


J 1 


974 


Ml 7885 


Homo sapiens 


acidic ribosomal phosphoprotein (P0) 


792 


100 


975 


U22829 


Mus musculus 


P2Y purinoceptor 


399 




976 


AL 132772 


Homo sapiens 


dJ1013A22.1 (hepatic nuclear factor 
4, alpha) 


2466 


09 


977 


AC003973 


Homo sapiens 


ZNF91L 


1550 


43 


978 


J04031 


Homo sapiens 


MDMCSF (EC 1.5.1.5; EC 3.5.4.9; 
EC 6.3.4.3) 


2824 




979 


AF136715 


Homo sapiens 


taxol resistant associated protein 


217 


76 


980 


AF136715 


Homo sapiens 


taxol resistant associated protein 


306 


OS 

y j 


981 


Z92822 


Caenorhabditis 
elegans 


ZK520.1 


1109 


44 


982 


AJ295149 


Homo sapiens 


putative dipeptidase 


1564 


99 


983 


AL021331 


Homo sapiens 


(U366N23.3 (KIAA0173 and 
Tubulin-Tyrosine Ligase LIKE) 


1492 


100 


984 


AL161501 


Arabidopsis 
thaliana 


putative adenosine deaminase 


370 


38 



TABLE 3 



SEQ 
ID 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 


2 


BL00282 


Kazal serine protease inhibitors family 
proteins. 


BL00282 16.88 4.259e-14 97-120 


3 


BL00298 


Heat shock hsp90 proteins family 
proteins. 


BL00298A 10.97 LOOOe-40 74- 
1 19 BL00298E 27.30 1 .000e-40 
321-376 BL00298F 11.21 l.OOOe- 
40 409-464 BL00298H 20.50 
1 .000e-40 553-607 BL00298C 
16.40 2.286e-40 186-230 
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SEQ 
ED 
NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








BL00298B 15.64 1.290e-39 134- 
181 BL00298G 24.57 5.345e-39 
465-520 BL00298I 30.07 7.81 8e- 
34 661-715 BL00298D 17.97 
6.226e-33 242-282 


4 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 1 1. 48 4.3 16e- 13 57-82 


5 


PD02454 


!!!! PROTEIN ALU SUBFAMILY 
WARNING ENTRY NUCLEAR 
PHOSPHO. 


PD02454B 11.61 4.309e-17 75- 
103 


6 


DM00864 


EGF-LIKE DOMAIN. 


DM00864A 15.21 7.429e-09 98- 
119 


7 


PR00237 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237A 1 1.48 1.750e-l 1 29-54 
PR00237D 8.94 7.000e-09 138- 
160 PR00237B 13.50 8.250e-09 
61-83 


9 


PF00855 


PWWP domain proteins. 


PF00855 13.75 5.667e-15 272-289 


10 


BL00139 


Eukaryotic thiol (cysteine) proteases 
cysteine proteins. 


BL00139D 9.24 4.400e-ll 391- 
408 BL00139A 10.29 7.51 le-09 
67-77 


12 


BL01113 


Clq domain proteins. 


BL01I13B 18.26 9.294e-19 689- 
725 BL01113C 13.18 4.857e-l 1 
757-777 BL011l3D7.47 2.161e- 
10 790-800 


13 


BL01113 


Clq domain proteins. 


BL01113B 18.26 3.813e-14 599- 
635 BL01113C 13.18 4.857e-ll 
667-687 BL0 111 3D 7.47 2.1 61 e- 
10 700-710 


14 


BL00594 


Aromatic amino acids permeases 
proteins. 


BL00594A 16.75 6.531e-10 50-94 


15 


BL01047 


Heavy-metal-associated domain proteins. 


BL01047B 19.73 4.913e-13 707- 
728 


16 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 7.462e-I8 310- 
330 PR00625B 13.48 3.939e- 15 
340-361 


18 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 3.700e-09 144- 
162 


20 


PR00741 


GLYCOSYL HYDROLASE FAMILY 
29 SIGNATURE 


PR00741D 16.11 9.082e-21 175- 
195 PR00741F 14.66 9.262e-21 
243-265 PR00741B 14.23 1.947e- 
18 128-145 PR00741G9.29 
2. 180e- 17 318-340 PR00741C 
9.16 7.328e-17 147-166 
PR00741H 10.32 2.141e-13 351- 
374 PR00741A9.24 3.596e-13 
89-105 PR00741E 13.39 3.535e- 
12 215-232 


22 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00I07A 18.39 3.647e-20 1 17- 
148 BL00107B 13.31 1.000e-16 
182-198 


23 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 L600e-23 126- 
157 


24 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 I.600e-23 126- 
157 


27 


BL00239 


Receptor tyrosine kinase class II proteins. 


BL00239B 25.15 2.324e-16 91- 
139 


28 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.250e-10 681-694 
BL00018 7.41 6.400e-10 717-730 


29 


BL00018 


EF-hand calcium -binding domain 


BL00018 7.41 3.250e-10 681-694 
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proteins. 


BL000 18 7 41 6 400e- 10 717-710 


30 


•BL01113 


Clq domain proteins. 


BL01 1 13A 17.99 9.308e-09 54-81 


33 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01168L9.47 1.667e-09 401- 
416 


34 


PD01168 


SYNTHETASE LIGASE PROTEIN 
ALANYL. 


PD01 168L 9 47 1 667e-09 411- 
426 


36 


PR00426 


C5A-ANAPHYLATOXIN RECEPTOR 
SIGNATURE 


PR00426D 10.59 3.618e- 12 110- 
122 


37 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 2.049e-10 1080- 
1135 


38 


BL00350 


MADS-box domain proteins. 


BL00350 20.79 1.000e-40 1-55 


40 


BL00123 


Alkaline phosphatase proteins. 


BL00123B 19.31 1.000e-40 90- 
133 BL00123C 24.61 1.000e-40 
145-195 BL00123E 22.25 l.OOOe- 

40 104-1 RT 00191H 9/^01 

1.000e-40 438-488 BL00123F 
19.03 8.7 14e-35 364-399 
BL00123A 10.80 9.000e-24 52-77 
BL00123D 12.73 1.000e-17 216- 
229 


44 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 2.800e- 14 346-359* 
PD00066 13.92 4.600e- 14 486-499 
PD00066 13.92 L000e-13 374-387 

Pnonn/^ n Q9 a. n^no n azq Ant 
JrJJUUUOO iD.yZ O.UUUe-1 J 4jo-471 

PD00066 13.92 2.714e-12 234-247 

PriOOO/^A 1 1 09 1 149*» 19 A1(\_AA1 

PD00066 13.92 8.7 14e- 12 514-527 
PD00066 13.92 3 J39e- 11 402-415 
PD00066 13 9? 9 OlRp-1 0 a 1 R-ll 1 


45 


DM00973 


3 kw RESISTANCE BENOMYL 
YLL028W CYCLOHEXIMIDE. 


DM00973 A 21.17 2.946e- 10 180- 
217 


47 


BL00649 


G-protein coupled receptors family 2 
proteins. 


BL00649C 17.82 L682e-10 475- 
501 BL00649B 20.68 7.387e-09 
417-463 


50 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDL 


PD00066 13.92 8.200e-16 445-458 
PD00066 13.92 5.846e-15 305-318 
PD00066 13.92 LOOOe- 14 221-234 
PD00066 13.92 l.OOOe- 14 417-430 

PDOOOfifi 11 09 9 ROOp 14 940 9 £9 

PD00066 13.92 2.800e-14 277-290 
PD00066 13.92 8.800e-14 333-346 
PD00066 13.92 9.400e-14 361-374 
PDOO066 13.924.000e-13 389-402 
PD00066 13 92 6 S71p-19 471 -4R6 


51 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 LOOOe-40417- 
464 BL00226B 23 86 3 148p-1S 
251-299 BL00226C 13.23 1.429e- 
24 316-347 BL00226A 12.77 
1.857e-15 151-166 


52 


PR00217 


43 KD POSTSYNAPTIC PROTEIN 
SIGNATURE 


PR00217C 10.91 5.648e-09 133- 
149" 


53 


BL00232 


Cadherins extracellular repeat proteins 
domain nroteins 

UV1UUUI pi vlvulJ. 


BL00232B 32.79 1.000e-40 143- 

101 P.T 00919A 99 99 9 KAa 

49-82 BL00232B 32.79 7.052e-21 
252-300 BL00232C 10.65 6.625e- 
20 250-268 BL00232B 32.79 
1.314e-ll 367-415 BL00232C 
10.65 930te-\Q41Q-4U 


54 


BL00303 


S-100/ICaBP type calcium binding 


BL00303B 26.15 8.759e-23 125- 
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protein. 


162 BL00303A2I.77 I.000e-21 
82-119 


58 


PR00378 


INOSITOL PHOSPHATASE 
SIGNATURE 


PR00378D 16.86 1.000e-15 242- 
261 PR00378B 13.80 9.250e- 13 
109-129 


59 


PR00425 


BRADYKININ RECEPTOR 
SIGNATURE 


PR00425C 13.23 9.040e-12 120- 
140 


60 


BL00280 


Pancreatic trypsin inhibitor (Kunitz) 
family proteins. 


BL00280 24.61 6.727e-38 238-282 
BL00280 24.61 1.5 1 4e-30 294-338 


65 


BL01019 


ADP-ribosylation factors family proteins. 


BL01019A 13.20 1222e-l 1 43-83 


68 


PR00237 

- 


RHODOPS IN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237E 13.03 5.091e-13 188- 
212 PR00237G 19.63 7.207e-I3 
268-295 PR00237A ll.48 4.375e- 
1 1 24-40 PR00917P IS 60 
3.057e-10 101-124 PR0O237D 
8 04 4 7S0e- 1 0 1 "37- 1 SO 
PR00237F 13.57 5.364e-10 230- 
255 PR00237B 13 50 9 43Xe-10 
57-19 


70 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19 43 7 93 8e-28 31-70 


71 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 
PROTEASE (SI 6) SIGNATURE 


PR00830A 8.41 8.759e-12 348- 
368 


72 


BL00120 


Lipases, serine proteins. 


BL00120B 1 1.37 2.149e-10 148- 
163 


77 


PR00753 


1-AMINOCYCI OPROPANF-1- 
CARBOXYLATE SYNTHASE 
SIGNATURE 


PR007S3F R fll ^ SS9p 1 1 101 

216 PR00753D 6.85 2.778e-09 
13 1-153 


78 


PR00506 


D2I CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00506C 1 9.40 8.0 1 7e-09 96- 
1 19 


82 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.571e-16 436- 
467 


84 


BL00675 


Sigma-54 interaction domain proteins 
ATP-binding region A proteins. 


BL00675A 24 86 8 800e-10 256- 
300 


85 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 2.286e-30 1 17-160 


87 


BL00250 


TGF-beta family proteins. 


BL00250A 21 .24 6.786e-36 264- 
300 BL00250B 27.37 1.450e-26 
328-364 


91 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15 82 9 250e-17 10-3S 
BL00215A 15.82 6.000e-16 221- 
246 BL00215A 15.82 7.857e-12 
108-133 BL00215B 10.44 9.526e- 
11 168-181 


92 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.526e-24 324-367 


95 


PR00094 


ADENYLATE KINASE SIGNATURE 


PR00094C 12.94 1.000e-O8 1 19- 
136 


96 


PD02327 


GLYCOPROTEIN ANTIGEN 
PRECURSOR IMMUNOGLO. 


PD02327B 19.84 2.091e-09 143- 
165 


97 


BL00752 


XPA protein. 


BL00752B 19.17 7.309e-09 28-72 


98 


PR00876 


NEMATODE METALLOTHIONEIN 
SIGNATURE 


PR00876B 7.66 2.268e-10 135- 
149 


99 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.824e-12 122- 
141 


100 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.429e-31 118-161 


101 


BL00028 


Zinc finger, C2H2 type, domain proteins. 


BL00028 16.07 6.870e-12 370-387 
BL00028 16.07 6.885e-ll 398-415 
BL00028 16.07 8.269e-l 1 342-359 
BL00028 16.07 4.300e-10 229-246 
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BL00028 16.07 6. lOOe- 10 258-275 


102 


PR00048 


C2H2-TYPE ZINC FINGER 
SIGNATURE 


PR00048A 10.52 7.750e-14 665- 
679 PR00048A 10.52 8.500e-14 
581-595 PR00048A 10.52 9.250e- 
14 637-651 PR00048A 10.52 
2.059e-12 609-623 PR00048A 
10.52 2.588e- 12 469-483 
PR00048A 10.52 7.353e-12 553- 
567 PR00048A 10.52 2.895e-l 1 
525-539 PR00048A 10.52 4.3 16e- 
11441-455 PR00048A 10.52 
5.263e-l 1413-427 PR00048B 
6.02 2. 125e- 10 569-579 
PR0004RR 09 4 Q^Rr 10^11 

523 PR00048A 10.52 5.696e- 10 
497-511 PR00048B 6.02 8.875e- 
10 429-439 PR00048B6.02 
1.000e-09 457-467 PR00048B 
6.02 6.684e-09 485-495 


103 


PR00195 


DYNAMIN SIGNATURE 


PR00195A 11.94 5.364e-22 31-50 

PRflOlQSR Q 47 1 7R1r 91 74 

PR00195C 11.50 3.455e-21 126- 
144 PR00195D 11.76 8.714e-21 

175-1Q4 PROOI QSR 1£ 90 R ^OOr 

20 217-237 PR00195E9.82 
8.650e-20 194-211 


104 


BL01113 


Clq domain proteins. 


BLOll 13A 17.99 J.865e-09 121- 
1 48 Rl 0 1 1 n A 1 7 OQ S R4Ar OO 

82-109 


105 


BL00420 


Speract receptor repeat proteins domain 
proteins. 


BL00420A 20.42 6.400e-l 1 70-99 
RI 00490 A 90 49 R S9Sr-10 71- 

102 BL00420A 20.42 5.708e-09 
85-114 


108 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 27-41 
PR00860A 5.46 5.500e-16 5-18 
PR00860C 9 61 1 474e- 1441-51 


112 


BL01031 


Heat shock hsp20 proteins family profile. 


BL01031C 17.68 6.400e-10 122- 
147 


114 


DM01840 


kw SPAC24B1 1.09 R07E5.13. 


DM01840B 22.04 2.688e-40 59- 
103 DM01R40A 10 95 O 57Ir_11 
31-43 


115 


BL01126 


Elongation factor Ts proteins. 


BL01126A 18.48 2.3 17e-30 46-89 
BL01126B 13.15 7.387e-19 116- 
135 BL01I26C9.20 9.735e-ll 
190-203 


116 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 4.375e-21 35-85 


118 


BL00437 


Catalase proximal heme-ligand proteins. 


BL00417A 1 R 89 1 000p-40 40- 
101 BL00437B 16.28 1.000e-40 
114-168 BL00437C2L86 1.000e- 
40 190-239 BL00437D 2S 72 
1.000e-40 248-301 BL00437E 
23.95 1 .000e-40 327-379 


119 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22 64 8 274e-I4 164- 
208 BL00140C 11.80 5.444e-10 
77-102 


120 


BL00224 


Clathrin light chain proteins. 


BL00224B 16.94 6.71 2e- 10 95- 
148 


122 


BL00203 


Vertebrate metallothioneins proteins. 


BL00203 13.94 LOOOe^O 16-62 


123 


PR00041 


CAMP RESPONSE ELEMENT 


PR00041D 7.95 2.906e-09 24-4 1 
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BINDING (CREB) PROTEIN 
SIGNATURE 




124 


PR00041 


CAMP RESPONSE ELEMENT 
BINDING (CREB) PROTEIN 
SIGNATURE 


PR0004 ID 7.95 2.906e-09 24-4 1 


125 


BL00061 


Short-chain dehydrogenases/reductases 
family proteins. 


BL00061C 7.86 3.250e-10212- 
222 


126 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.400e-25 251-290 


127 


PR00318 


ALPHA G-PROTEIN (TRANSDUCIN) 
SIGNATURE 


PR00318D 16.28 1.900e-34 219- 
248 PR00318B 14.79 3.455e-27 
168-191 PR00318C 12.09 7.000e- 
23 197-215 PR00318A7.84 
1.600e- 19 35-51 PR00318E7.23 
2.500e- 12 265-275 


128 


PR00927 


ADENINE NUCLEOTIDE 
TRANSLOCATOR 1 SIGNATURE 


PR00927E 14.93 9.743e-10 67-89 
PR00927B 14.66 4.575e-09 69-91 


130 


BL00824 


Elongation factor 1 beta/betaVdelta chain 
proteins. 


BL00824B 9.21 7.750e-22 133- 
153 


131 


BL00824 


Elongation factor 1 beta/betaVdelta chain 
proteins. 


BL00824C 14.58 1.000e-40 166- 
204 BL00824D 14.04 1.62ie-38 
204-239 BL00824B9.21 7.750e- 
22 133-153 BL00824E 12.49 
l.OOOe- 19 247-263 


132 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B4.88 9.222e-13 1209- 
1228 


133 


PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B 4.88 9.222e-13 1 168- 
1187 


134 


PR00708 


ALPHA- 1 -ACID GLYCOPROTEIN 
SIGNATURE 


PR00708D 14 67 1 000e-27 141- 
168 PR00708C 11.77 1.643e-25 
98-120 PR00708B 15.15 2.1 74e- 
24 73-95 PR00708E 13.33 
1.600e-21 189-207 PR00708A 
14.40 2.636e-2 151-70 


135 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 8.468e-13 126- 
145 


136 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 3.250e-10 201- 
217 


137 


BL00471 


Small cytokines (intercrine/chemokine) 
C-x-C subfamily signat. 


BL00471 23.92 7.480e-10 42-90 


140 


PR00205 


CADHERIN SIGNATURE 


PR00205B 1 1.39 5.582e-10 328- 
346 PR00205B 1 1 .39 9.01 8e- 10 
543-561 


141 


BL004I2 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 7.704e-09 976- 
1027 


143 


PR00979 


TAFAZZIN SIGNATURE 


PR00979E 10.83 5.950e-26 192- 
214 PR00979A 11.91 8.773e-25 
63-83 PR00979C 12.16 6.400e-19 
108-124 PR00979D 12.38 7.955e- 
19 170-185 PR00979F 10.14 
3.382e-l5 230-244 PR00979B 
15.59 5.636e-15 94-106 


145 


DM00686 


kw REPLICATION REP 28K 17.7K. 


DM00686C 14.14 7.720e-09 111- 
131 


146 


PR00604 | 


CLASS IA AND IB CYTOCHROME C 
SIGNATURE 


PR00604D 15.86 1.000e-17 87- 
104 PR00604B 12.73 9.591 e- 16 
57-73 PR00604C 10.21 8.200e-I2 
73-84 PR00604E 10.13 l.OOOe- 11 
106-117 PR00604A 11.13 8.800e- 
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• 


11 44-52 PR00604F 8.60 l.OOOe- 
10 123-132 


147 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 3.864e- 15 266- 
297 BL00107B 13.31 6.143e-ll 
335-351 


148 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 8.448e-09 67-81 


149 


PR00069 


ALDO-KFTO RFTjITPTASF 
SIGNATURE 


PROOOfiQD 10 11% 1 RS7p 1(\ 187 
217 PR 00060 A 16 01 7 49Qp 7S 

\ 1 x I\.UUUU7A 1U.U1 / . L rAy^~£. J 

41-66 PR00069E 18.14 3.100e-22 
235-260 PR00069C 16.03 7.000e- 
20 151-169 PR00069B 11.33 
8 071e-19 101-190 


150 


BL00027 


'Horaeobox' domain proteins. 


BL00027 26.43 2.688e-27 139-182 


151 


PD02906 


SYNTHASE I PSEUDOURIDYLATE 
PSFUDOIIRIDINF T YASF TR 


PD02906C 24.17 7.070e-22 165- 
700 PH09Q0fiR 1 S IS 8 IOIp 1 s 
114-197 PD09Q06A 10R4 6S00** 
09 71-84 


153 


BL00479 


Phorhol p^t(*r<; / Hiarvlfflvrprol hinHin** 

domain proteins. 


RI 00479 A 10 86 S OOIp-17 R01 

914 BL00479B 12.57 1.837e-ll 
915-931 


158 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.786e-31 143-186 


160 


BL00422 


VJl CUliilO JJl UlCUiO. 


RT 00479P Ifi 18 7 7SOp-17 470 

448 


162 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 9.297e-l 1 62-82 


164 


BL01282 


BIR repeat proteins. 


BL01282B 30.49 6.182e-10 347- 


166 


PR00860 


VERTEBRATE METALLOTHIONEIN 
SIGNATURE 


PR00860B 7.04 2.929e-20 83-97 
PR00860A 5.46 1.000e-18 61-74 
PR00860C9.61 1.900e- 15 97-107 


167 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.052e-09 196- 
218 


169 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39 316- 
353 BL00514G 15.98 2.24 le-34 
471-501 BL00514H 14.95 6.571e- 
27 510-535 BL00514E 14.28 

I 97a<*-16 1RR-40S RT 00S14H 

1.a/jC"1U JOO" t tuj DijUUJiHL» 

15.35 9.100e-15 369-382 
BL00514B 16.42 4.857e-14 260- 
276 BL00514F 1 1.65 9.690e-14 
416-431 BL00514A 1 1.68 8.200e- 

II 149-159 


170 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 1.346e-39268- 
305 BL00514G 15.98 2.241e-34 
423-453 BL00514H 14.95 6.571e- 
27 462-487 BL00514E 14.28 

I 771p 1£ 1AC\ 1S7 RT 00S14H 

15.35 9.100e-15 321-334 
BL00514B 16.42 4.857e-14 212- 
228 BL00514F 11.65 9.690e-14 
368-383 BL005I4A 11.68 8.200e- 

II 101-111 


171 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514G 15 98 2 94 le-34 385- 
415 BL00514H 14.95 6.571e-27 
424-449 BL00514C 17.41 4.632e- 
24 230-267 BL00514E 14.28 
1.273e-16 302-319 BL00514D 
15.35 9.100e-15 283-296 
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BL00514B 16.42 4.857e-l4 212- 
228 BL00514F 1 1 65 9 690e-I4 
330-345 BL00514A 1 1.68 8.200e- 
11 101-1 1 1 


173 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.400e-29 1 19-162 


174 


DM01970 


0 kw ZK632.12 YDR313C 
ENDOSOMAL III. 


DM01970B 8.60 5.1 19e-15 1391- 
1404 


176 


BL00773 


Chitinases family 19 proteins. 


BL00773C 9.42 8.000e-09 2-16 


182 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12 27 9 163e-14 141- 
160 


183 


PD01937 


DNA PROTEIN POLYMERASE 
ENDONUCLEASE DNA-. 


PD0 1 937A 6 68 3 475e-09 22 1 - 
232 


185 


BL00845 


OAP-Olv domain nrotein^ 

x— 'ill VJi Y \A\J I 11UUI Ul ULwiilOt 


BI 00845 16 43 7 94fie-71 747-77? 
BL00845 16.43 1.628e-21 107-132 


186 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 11 65 6 538e-l 1 525- 
541 


187 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 1 1 65 6 538e-1 1 497- 
513 


188 


DM01803 


1 HERPESVIRUS GLYCOPROTEIN H. 


DM0 1 803 A 10.51 I.000e-09 
1081-1102 


189 


PF00651 


BTB (also known as BR-C/Ttk) domain 
proteins. 


PF00651 15.00 5.091e-l5 69-82 




PRflft ! 04 

i IVUU 1 7H 




rKUUiy4C O.Jo 1.9UUe-JS 14j- 
174 PR00194E8.74 3.250e-30 
231-257 PR00I94D9.57 1.500e- 

5.200e-24 120-141 PR00194A 

7 RA 4 R57p 0 1 ft/f i no 


192 


PD02042 


IRON-SULFUR ELECTRON 
TRANSPORT AROMATIC 
HYDROCARB. 


PD02042B 16.75 5.154e-09 13 1- 
\&(\ pno?ft4?A ?i ii 5 Qnop no 

94-121 


193 


PR00021 


SMALI PRO! INF-RIOH PROTFIN 
SIGNATURE 


PR0007 1 A 4 1 1 7 7flflp- 10 7-15 


195 


BL00463 


domain proteins. 


Rl 00461 R 7? S 071p-OQ 1 11-171 


196 


PR001 18 


BETA-LACTAMASE CLASS A 
SIGNATURE 


PR001 18F 16 42 Q 38fie-09 165- 
181 


197 


DM00215 


PROLINE-RICH PROTEIN 3 


DM007 15 1 Q 41 5 474p-00 714- 
267 


198 


. BL0O660 


Band 4.1 family domain proteins. 


BL00660A 31.50 5.500e-l 1 714- 
767 


199 


BL00282 


Kazal serine protease inhibitors family 

L.FJ UllrliJO. 


BL00282 16.88 8.820e-13 70-93 


202 


PR00009 


TYPE I EGF SIGNATLTRF 


PR00009A 14 1 5 5 145p-1 5 Q71- 

987 PR00009C 14.11 8.773e-13 
996-1008 PR00009D 16 83 • 
8.000e-ll 1008-1018 PR00009C 
14 1 1 1 882e-09 892-904 


203 


BL00025 


P-type Trefoil' domain proteins. 


BL00025 17.17 4.536e-19 38-59 


205 


BL00018 


FF-hanrf cafriiim-hindino ffnmain 
i ' i jitiiiu v>cm_-iuiii ij Mining uuuiuui 

proteins. 


ri onoi r 7 41 7 mn>-in i £5-i7s 


206 


PR00168 


SLOW VOLTAGE-GATED 
POTASSIUM CHANNEL SIGNATLTRF 


PR00168D 12.88 6.865e-l 1 67-86 


207 


BL00025 


P-type 'Trefoil 1 domain proteins. 


BL00025 17.17 3.423e-20 39-60 
BL00025 17.17 8.750e-16 88-109 


209 


BL00646 


Ribosomal protein S13 proteins. 


BL00646B 2 1 .42 6. 1 00e-30 1 1 0- 
143 BL00646A 25.82 6. 192e-29 
14-62 


210 


PR00I38 


MATRIXIN SIGNATURE 


PR00138D 16.56 3.605e-25 279- 
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305 PR00138C 16.41 3.000e-24 
218-247 PR00138E6.01 8.714e- 
13 314-328 PR00I38A 15.14 
9 538e-13 134-148 PR00H8R 
15.82 4.522e-12 188-204 


! 211 


DM01206 


CORONA VIRUS NUCLEOCAPSID 
PROTErN. 


DM01206B 10.69 8.429e- 12 386- 
406 DM01206B 10.69 1.247e-10 
384-404 DM01206B 10.69 
5.068e-10 388-408 


212 


PD01941 


TRANSMEMBRANE 
COTRANSPORTER SYMP. 


PD01941A 14.81 1.000e-40 163- 
217 PD01941B 15.02 9.705e-30 
420-467 PD01941F 1 S 9? 8 71dp 

t £*\J " \J I I \-J\J l 7" kill 1 J . y L, O. / I*tC— 

23 837-884 PD01941C 19 06 
8.200e-20 508-563 PD01941D 
27.18 1.600e-I6 661-710 
PD01941F28 52 9 645e-15 1005- 
1060 


213 


BL00362 


Ribosomal protein SI 5 proteins. 


BL00362 24.67 8.3 13e-09 330-373 


214 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL001 1 57 1 17 7 19Se-f)Q 1 17R 
1227 BL00115Z3.12 6.096e-09 
1164-1213 


215 


BL00038 


Mvc-tVDe 'helix-looD -helix' dimeri nation 
domain proteins. 


BT 00018R \ « 07 7 &C\Cif> 1 R 10^ 

146BL00038A 13.61 1.474e-13 
102-118 


216 


BL01108 


Ribosomal protein L24 proteins. 


BL01108A 20.33 2.241e-22 49-82 
BL01108B 1 1.40 8.457e-10 96- 
107 


217 


! PR00381 


KTNESIN LIGHT CHAIN SIGNATURE 


PR00381A9.55 1.321e-10 360- 
378 


222 


BL00514 


Fibrinogen beta and gamma chains C- 
terminal domain proteins. 


BL00514C 17.41 2.358e-26 1166- 

1289-1319 BL00514D 15.35 
6.936e-12 1207-1220 BL00514F 
1 1 65 4 2R8e-10 PS^-176R 
BL00514H 14.95 8.636e-10 1318- 
1343 


223 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 21 66 1 000e-40 91- 
139 BL00325A 24.83 9.333e-24 
61-93 


224 | 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL000 1 8 7.4 1 1 .450e- 1 0 23 1 -244 


225 


PF01329 


Pterin 4 alpha carbinolamine dhydratase. 


PF01329B 18.52 1 .692e- 1 8 67-92 


228 


BL00211 


ABC transporters family proteins. 


BL00211B 13.37 6.250e-18 1033- 
1065 BL00211B 13.37 8.875e-18 
2045-2077 BL00211A 1223 
1.900e-09 931-943 


230 


PR00761 


BIND IN PRECURSOR SIGNATURE 


PR00761A 5.81 9.366e-09275- 
292 


231 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.500e-10 54-69 


232 


BL00412 


Neuromodulin (GAP-43) proteins. 


BL00412D 16.54 1.978e-10 109- 
160 BL00412D 16.54 4.1 22e-09 
133-184 


233 


BL01210 


Caveolins proteins. 


BL01210B 13.92 8.129e-09 106- 
156 


236 


BL00939 


Ribosomal protein Lie proteins. 


BL00939F 1727 5.393e-09 861- 
891 


238 


BL01252 


Endogenous opioids neuropeptides 
precursors proteins. 


BL01252D 18.25 3.57le-28205- 
233 BL01252B 19.09 5.034e-27 ! 
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37-67 BL01252C 18.10 1.621e-21 
164*190 BL01252A 14.22 7.107e- 
18 14-34 


239 


BL00302 


Eukaryotic initiation factor 5 A hypusine 
proteins. 


BL00302 14.81 1 .000e-40 25-79 


240 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLAVOPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 8.85 le- 13 26-49 


241 


PD02929 


ADHESION GLYCOPROTEIN 
PRECURSOR I. 


PD02929A 28.27 4.529e-09 235- 
289 


243 


PD0I066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.527e-25 1 1-50 


244 


BL01270 


Band 7 protein family proteins. 


BL01270C 16.91 6.745e-17 1 15- 
144 BL01270B 18.74 6.857e-17 
76-1 15 BL01270E 13.03 6.016e- 
15 182-211 BL01270D 20.87 
9.160e-13 144-182 


245 


PF00791 


Domain present in ZO-1 and Unc5-like 
netrin receptors. 


PF00791B 28.49 6.305e-12 253- 
308 PF00791B 28.49 1.909e-ll 
427-482 PF0079 IB 28.49 2.651 e~ 
09 179-234 PF0079 IB 28.49 
3.890e-09 112-167 


246 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDL 


PD00066 13.92 2.500e- 13 277-290 
PD00066 13.92 9.143e-12 193-206 
PD00066 13.92 5.304e- 11 165-178 
PD00066 13.92 6.478e-l 1 249-262 
PD00066 13.92 3.423e-1022l-234 


247 


BL00406 


Actins proteins. 


BL00406D 12.58 6.400e-20 465- 
520 BL00406B5.47 4.857e-14 
249-304 BL00406ES.44 l.OOOe- 
1 1 522-572 BL00406C 6.75 
5.449e-ll 313-368 


248 


BL00951 


ER lunien protein retaining receptor 
proteins. 


BL00951C 19.35 1. 000e-40 112- 
161 BL00951A 15.10 7.750e-39 
21-57 BL0095 ID 13.94 6.000e-38 
161-196 BL00951B 14.23 3.100e- 
31 57-88 


252 


BL01113 


Clq domain proteins. 


BL011I3A 17.99 9.129e-15 200- 
227 BL01113A 17.99 4.818e-14 
194-221 BL01113A 17.99 7.818e- 
14 182-209 BL01113A 17.99 
1.730e-13 185-212 BL01113A 
17.99 6.595e-13 191-218 
BL01 1 13A 17.99 6.077e-12 203- 
230 BL01113A 17.99 9.1 82e-l 1 
179-206 BL01113A 17.99 2.532e- 
10 176-203 BL01113A 17.99 
9.043e-IO 218-245 BL01113A 
17.99 9.426e-10 209-236 
BL01113A 17.99 4.1 15e-09 137- 
164 


257 


BL00845 


CAP-Gly domain proteins. 


BL00845 16.43 1. 83 7e-21 466-491 


259 


PR00248 


METABOTROPJC GLUTAMATE 
GPCR SIGNATURE 


PR00248G 12.67 2.688e-09 53-78 


260 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 441-452 
BL00678 9.67 5.800e- 10 481-492 
BL00678 9.67 8.800e-10 358-369 


261 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 415-426 
BL00678 9.67 5. 800e- 10 455-466 
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BL00678 9.67 8.800e-10 332-343 


262 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 468-479 
BL00678 9.67 5.800e-10 508-519 
BL00678 9.67 8.800e- 10 385-396 


263 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002B 15.18 2.200e-10415- 
429 


264 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 3.040e-12 94- 
130 


265 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.09 le- 14 438-470 


266 


PD01469 


GLYCOPROTEIN PROTEIN 
PRECURSOR SA. 


PD01469 20.59 2.09Ie-I4 279-31 1 


267 


BL00567 


Phosphoribulokinase proteins. 


BL00567A 10 66 1 I61e-P 36-5S 


269 


BL00049 


Ribosomal protein L14 proteins. 


BL00049C 17.38 2.688e-28 92- 
128 BL00049B 18.42 6.806e-24 
54-86 BL00049A 13 86 8 333e-19 
19-42 BL00049D 13.47 5.765e- 12 
129-140 


272 


BL01115 


GTP-binding nuclear protein ran proteins. 


BL01115A 10.22 9.735e-12 14-58 


273 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A4 31 1 911e-09 8J9- 

832 


275 


PR00179 


LIPOCALIN SIGNATURE 


PR00179B 9.56 2.895e-13 124- 
137 PR00179A 13.78 3.250e-l 1 
36-49 PR00179C 19.02 6.040e-ll 
154-170 


276 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 8.364e- 17 22-44 
PR00449C 17.27 l.OOOe- 13 62-85 
PR00449E 13.50 4.000e-12 172- 
195 PR00449B 14.34 5.680e- 10 
45-62 


277 


BL00140 


Ubiquitin carboxyl-terminal hydrolase 
family 1 cysteine activ. 


BL00140D 22.64 1.000e-40 161- 
205 BL00140C 1 1.80 9.053e-30 
79-104 BL00140A 15.96 9.400e- 
28 5-35 BL00140B 12.29 4.649e- 
17 37-55 


278 


PD02712 


ELEMENT TRANSPOSASE FOR 
TRANSPOSON TRANSPOSABLE. 


PD02712A 23.03 8.013e-09 47-83 


279 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.474e-09 100-111 


282 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 4.767e-21 864- 
898 ; 


283 


BL00048 


Protamine PI proteins. 


BL00048 6.39 9.550e-09 56-83 


286 


PR00081 


GLUCOSE/RIBITOL 
DEHYDROGENASE FAMILY 
SIGNATURE 


PR00081A 10.53 1.878e-ll 36-54 


287 


PR00310 


ANTIPROLIFERATIVE PROTEIN 
BTG1 FAMILY SIGNATURE 


PR00310B 10.59 4.23 le-17 29-59 
PR00310D 9.10 6.679e-16 89-1 19 


289 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-36 37-76 


293 


BL00979 


G-protein coupled receptors family 3 
proteins. 


BL00979L 20.63 3.800e-12 1 1 1- 
152 


295 


PD02411 


PROTEIN TRANSCRIPTION 
REGULATION NUCLEAR. 


PD02411 21.89 7.000e-16 195-229 


296 


BL01064 


Pyndoxamine 5'-phosphate oxidase 
proteins. 


BL01064A 27.84 8.313e-28 77- 
129 BL01064C 15.22 7.136e-25 
202-235 


297 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 1 439 2.929e-13 37-56 
BL00030B7.03 L900e-tl 167- 
177 BL00030A 14.39 2.000e- 10 
128-147 
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298 


BL01183 


ubiE/COQ5 methyltransferase family 
proteins. 


BL0U83B 21.31 6.660e-12 143- 
188 


299 


BL01279 


Protein-L- isoaspartate(D-aspartate) O- 
methyltransferase signa. 


BL01279A 24.27 5.862e-l I 57- 
105 


301 


BL00191 


Cytochrome b5 family, heme-binding 
domain proteins. 


BL00191K 17.38 4.95 le-27 184- 
228 BL00I9IJ 1 1.37 6.447e-I7 
128-150 


302 


DM00892 


3 RETROVIRAL PROTEINASE. 


DM00892C 23.55 3.893e-16 33-67 


306 


PF01140 


Matrix protein (MA), pi 5. 


PF01140D 15.54 2.988e-09 416- 
451 


307 


PR00245 


OLFACTORY RECEPTOR 
SIGNATURE 


PR00245A 18.03 4.8 18e-21 59-81 
PR00245C 7.84 5. 154e-20 238- 
254 PR00245D 10.47 4.000e-15 
274-286 PR00245B 10.38 8.200e- 
15 177-192 PR00245E 12.40 
5.714e-12 291-306 


309 


BL00203 


Vertebrate metal loth ioneins proteins. 


BL00203 13.94 2.245e-10 612-658 


310 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 7.632e-23 1 19- 
159 BL00237C 13.19 3.864e-15 
251-278 BL00237D 11.23 3.739e- 
12 312-329 


311 


BL00380 


Rhodanese proteins. 


BL0O38OD 15.90 8.200e-28 1 10- 
136 BLO0380G 11.26 5.800e-16 
267-280 BL00380B 14.77 7.000e- 
14 49-62 BL00380F 9.76 5.886e- 
13 203-214 BL00380C 15.67 
7.3 87e- 13 82-98 BL00380E 12.44 
7.000e-Il 181-193 BL00380A 
10.48 1.000e-09 10-20 


312 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-40 50- 
105 BL00227C 25.48 1.000e-40 
1 1 1-163 BL00227D 18.46 l.OOOe- 
40 220-274 BL00227F21.16 ! 
1. 000e-40 372-426 BL00227A 
24.55 3.250e-39 1-35 BL00227E 
24.15 8.500e-34 324-359 


327 


BL00232 


Cadherins extracellular repeat proteins 
domain proteins. 


BL00232B 32.79 7.362e-21 225- 
273 BL00232B 32.79 2.588e-17 
435-483 BL00232B 32.79 6.301e- 
15 116-164 BL00232B 32.79 
6.769e- 13 330-378 BL00232C 
10.65 9.34 le- 12 223-241 
BL00232C 10.65 5.696e-ll 328- 
346 BL00232C 10.65 3.942e-10 
433-451 


329 


PD02749 


TRANSCRIPTION PROTEIN FACTOR 
BTF3 REGULATION NUCL. 


PD02749B 12.75 2.241e-37 35-71 
PD02749C 13.96 4.892e-28 87- 
121 PD02749A9.56 6.000e-15 2- 
15 


330 


PR00391 


PHOSPHATDDYLINOSITOL 
TRANSFER PROTEIN SIGNATURE 


PR00391E 12.50 7.785e-15 211- 
231 PR00391B8.39 1.000e-13 
83-104 PR0039 ID 12.21 9.328e- 
13 191-207 PR00391A7.83 
5.390e-ll 16-36 


332 


BL01030 


RNA polymerases M / 15 Kd subunits 
proteins. 


BL01030 23.44 1.818e-23 87-125 


337 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.929e-32 6-45 


340 


PD02711 


SYNTHASE 


PD0271IB 14.26 1.973e-20 944- 
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PHOSPHOR1BOSYLFORMYLGLY. 


968 


343 


BL00223 


Annexins repeat proteins domain 
proteins. 


BL00223C 24.79 1 .000e-40 245- 
300 BL00223B 28.47 8.7l4e-38 
168-218 BL00223A IS SQXOsn^ 
27 98-132 BL00223A 15.59 
8.750e-27 26-60 BL00223C 24.79 
9.438e- 16 13-68 BL00223C 24.79 
2.735e-15 85-140 BL00223A 
15.59 2.253e-ll 258-292 


346 


PR00345 


STATHMIN FAMILY SIGNATURE 


PR00345B 7 12 2 800e-7 8 81 110 
PR00345E 8.54 7.652e-28 158- 
183 PR00345C 4 54 9 10fte-?R 
110-134 PR00345D 10.97 1.964e- 
24 134-158 PR00345A 13 46 
5.645&-16 52-71 


347 


BL00586 


Ribosomal protein L 1 6 proteins. 


BL00586B 17 00 3 215e-15 184- 
221 


348~~ 


PR00388 


3\5'-CYCLIC NUCLEOTIDE CLASS II 
PHOSPHODIESTERASE SIGNATURE 


PR00388A 10.45 2.778e-09 86- 
105 


351 


BL00018 


EF-hand calcium-binding domain 
proteins. 


BL00018 7.41 3.118e-ll 160-173 
BL00018 7.41 2.350e-10 244-257 


354 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 1.947e-09 256-267 


358 


DM01206 


CORONA VIRUS NUCLEOCAPSID 
PROTEIN. 


DM01206B 10.69 3.278e-09 175- 

183-203 DM01206B 10.69 
8 633e-09 137-1 S? nMnnn^R 
10.69 8.861e-09 181-201 
DM01206B 10 69 9 316e-09 177- 
197 


361 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD0 1498C 24.90 6.8 80e- 14 219- 
263 


362 


PD01498 


OXIDASE BIOSYNTHESIS 
OXIDOREDUCTASE PORP. 


PD01498C 24.90 6.880e-14 219- 
263 


365 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B7.il 1.000e-l 1 589- 
600 BL00178A 14.23 8.500e-09 
46-56 


366 


BL00523 


Sulfatases proteins. 


BI O0S93F 1 0 77 1 fifin^ oi 1 1 8 
348 BL00523A 13.36 5.500e-16 
30-47 BL00523B8 64 1 964t»-H 
78-90 BL00523C 12.64 9.625e-13 
129-140 BL00523G 9.46 5.500e- 
10 506-516 


369 


BL00107 


Protein kinases A TP-binding region 
proteins. 


BL00107A 1 8.39 4.818e-09 21-52 


370 


BL00880 


Acyl-CoA-binding protein. 


BL00880 17.52 1.000*40 75-125 


371 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 1.000e-23 276- 
307 BL00107B 13 31 1 69?e-1? 
342-358 


372 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0 86 6 602e-l 1 376- 
347 PR00211B0.86 6.106e-10 
320-341 PR0021 IB 0.86 3.167e- 
09 333-354 


373 


BL00279 


Membrane attack complex components / 
perforin proteins. 


BL00279E 37.1 1 9.349e-10749- 
797 


375 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.231e-33 1049 


377 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.563e-28 1049 


379 


BL00598 


Chromo domain proteins. 


BL00598 14.45 5.781e-16 3-25 
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380 


PR00413 


HALOAC1D 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413D 1 1.28 8.94 1 e-09 864- 
878 


383 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR004 1 3 D 1 1 .28 8.94 1 e-09 864- 
878 


387 


BL01060 


Flagella transport protein fliP family 
proteins. 


BL01060A 15.65 1.535e-09 131- 
174 


388 


! PR00209 


ALPHA/BETA GLIADIN FAMILY 
SIGNATURE 


PR00209B4.88 6.318e-ll 1009- 
1028 


389 


PR00837 


ALLERGEN V5/TPX-1 FAMILY 
SIGNATURE 


PR00837B 11.64 1.000e-10 469- 
483 


391 


BL00240 


Receptor tyrosine kinase class III 
proteins. 


BL00240B 24.70 7.907e-10 1 18- 
142 


392 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 691- 
706 


393 


PR00014 


FIBRONECTIN TYPE III REPEAT 
SIGNATURE 


PR00014D 12.04 8.412e-10 706- 
721 


394 


BL01209 


LDL-receptor class A (LDLRA) domain 
proteins. 


BL01209 9.31 3.368e-15 47-60 
BL01209 9.31 5.500e-13 92-105 


395 


BL00634 


Ribosomai protein L30 proteins. 


BL00634 34.38 4.090e-13 70-121 


396 


BL0IO13 


Oxysterol-binding protein family 
proteins. 


BL01013D 26.81 8.000e-26 358- 
402 BL01013A 25.14 7.231e-21 
45-81 BL01013C9.97 1.000e-13 
132-142 BL01013B 11.33 l.OOOe- 
11 110-121 


397 


BL00930 


Peripherin / rom- 1 proteins. 


BL00930E 17.80 1.000e-40 56-92 
BL00930D 9.12 4.632e-37 12-56 
BL00930F 16.91 2.800e-36 92- 
133 


400 


PR00780 


LEUSERPIN 2 SIGNATURE 


PR00780B 4.89 4.491 e-09 262- 
285 


401 


PR00819 


CBXX/CFQX SUPERFAMILY 
SIGNATURE 


PR00819B 10.83 7.158e-l 1 4-20 


403 


BL00381 


Endopeptidase Clp serine proteins. 


BL00381C 23.84 1.250e-32 150- 
194 BL00381A 16.48 2.286e-22 
74-111 BL00381B 21.42 8.326e- 
14 78-130 


405 


BL01105 


Ribosomai protein L35Ae proteins. 


BL01105A 17.37 1 .000e-40 4-49 
BL01105B 12.95 1.000e-40 68- 
108 


406 


BL00344 


GATA-type zinc finger domain proteins. 


BL00344 17.99 7.000e-12 814-852 


407 


PR00211 


GLUTELIN SIGNATURE 


PR0021 IB 0.86 9.750e-09 73-94 


409 


PR00910 


LUTEOVIRUS ORF6 PROTEIN 
SIGNATURE 


PR00910A 2.51 4.321e-09 9-22 


410 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 1.000e-28 752- 
789 BL00762A 23.43 4.400e-21 
903-940 BL00762A 23.43 5.415e- 
18 825-862 BL00762B 16.14 
8.759e- 12 1154-1168 


412 


BL00690 


DEAH-box subfamily ATP-dependent 
helicases proteins. 


BL00690B 13.38 5.320e-l5 262- 
280 BL00690A6.87 1.818e-13 
230-240 


415 


BL00227 


Tubulin subunits alpha, beta, and gamma 
proteins. 


BL00227B 19.29 1.000e-40 52- 
107 BL00227C 25.48 1.000e-40 
113-165 BL00227D 18.46 l.OOOe- 
40 222-276 BL00227F 21.16 
1.000e-40 382-436 BL00227E ! 
24.15 1.750e-34 326-361 
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BL00227A 24.55 1.000e-33 1-35 


416 


PF00992 


Troponin. 


PF00992A 16.67 1.71 le-09 557- 
592 


418 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 256-3 10 


419 


BL00541 


Nuclear transition protein 1 proteins. 


BL00541 8.44 9.875e-09 197-251 


420 


PF00856 


SET domain proteins. 


PF00856A 26 14 9 074e-l 1 Q01- 
938 PF00856B 16.42 2.397e-12 
951-973 


421 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 8.200e-12 33-44 


423 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19 43 8 600e-3O 130-160 


424 


PF00564 


Octicosapeptide repeat proteins. 


PF00564B 24.74 1 .305e- 17 421- 
472 


426 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 4.569e-12 3-21 


427 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A (\ 1Q 4 S6Qp-19 1 91 

X 1WU70 0A H.JUyC-lZ, J-Zl 


428 


BL00478 


LIM domain proteins. 


BL00478B 14.79 3.250e-13 115- 
130 BL00478B 14.79 9.036e-13 
50-65 


431 


BL00282 


Kayal ^prinf* nrAtPJjQP inhibitors fnmilv 

proteins. 


RT 009R9 l/; 8ft c R7^a 19 >iA/i_/ie'7 

DLWZOZ lO.OO O.O/JC-lZ 


432 


PD0O93O 


PROTFIN GTPASF DOMATN 
ACTIVATION. 


PFIOOQTOR 11 99 9 »HAa nn/: 

357 PD00930A 25.62 9.617e-12 

19S-1^1 PD0OQ10R 11 99 9 ^91 1» 

iZJ UI r L/UU7JVD Jj. /i Z.JZ1C- 

10 214-255 


433 


PD01066 


PROTEIN ZINC FINGFR 7TNC- 
FINGER METAL-BINDING NU. 


PDOlflfi^ 10 zll d ^AOp 1/1 lid 9"2 


434 


PR00449 


TRANSFORMING PROTEIN P21 RAS 
SIGNATURE 


PR00449A 13.20 7.563e-l 1 56-78 


436 


PR00120 


H+-TRANSPORTING ATPASE 
(PROTON PUMP) SIGNATURE 


PR00120C 9.90 5.800e-19 705- 
722 


437 


BL00115 


Eukaryotic RNA polymerase II 
heptapeptide repeat proteins. 


BL001 15T 8.45 7.273e-29 1208- 
1242 BL001 15Q 18.08 2.776e-21 
953-983 BL00115Y 11.86 8.000e- 
17 1604-1650 BL00115M 19.19 
8. 130e- 16 731-774 BL00115H 
14.34 9.392e-16 463-496 
BL00115A 15.44 7.4 14e- 15 43-82 
BL001 15R 6.50 6.128e-14 983- 
1010 BL00115JI6.71 9.289e-14 
591-617 BL001 151 8.33 4.336e- 
13 535-590 BL00115L 12.25 
5.939e-l 3 662-694 BL00115G 
11.65 6.01 le-13 435-463 

RT 00 1 1 SfcT 1 S 01 T d 1 7p 10 619 

RT 001 1 SO 16 76 S ROSp-10 i 
863-913 BL00115P 11.54 7.538e- 
10 913-953 BL00115S18 24 
7.968e-10 1010-1052 BL00115U 
10.34 4.475e-09 1242-1265 


438 


PF00628 


PHD-finger. 


PF00628 15.84 4.536e-10 219-234 


440 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 6.351e-34 10-49 


441 


PR00309 ! 




PPOOIAQA O £ft < O^flo O/l lO « 

PR00309D 7 09 4 938e-23 290- 
309 PR00309B 7.81 2.800e-21 
69-88 PR00309C8.22 1.621e-19 
165-183 PR00309E 9.82 9.438e- 
15 374-389 


442 


BL00600 Aminotransferases class-Ill pyridoxal- 


BL00600B 19.60 7.324e-14 103- 
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phosphate attachment si. 


129 BL00600G 12.43 2.125e-I2 
306-325 BL00600F 8.77 8.1 05e- 
12 271-284 BL00600E 16.43 
3.167e-l 1 228-257 BL00600D 
8.71 8.650e-09 207-221 


443 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 1 1 .93 3. 1 60e- 1 8 69-87 


444 


BL00349 


CTF/NF-I proteins. 


BL00349A 10.07 1.000e-40 8-54 
BL00349C9.33 1.000e-40 82-125 
BL00349E 10.79 L000e-40 152- 
195 BL00349F 11.81 1.000e-40 
213-255 BL00349H 15.70 7.387e- 
36 361-399 BL00349B 10.51 
2.227e-34 54-82 BL00349D 1 1.70 
9.100e-34 125-152 BL00349G 
19.72 5.781e-30 323-356 


445 


BL00154 


E1-E2 ATPases phosphorylation site 
proteins. 


BL00154F 8.23 8.941e-21 271- 
295 BL00 154E 20.37 2.620e- 15 
124-165 


448 


DM00215 


PROLINE-RICH PROTErN 3. 


DM00215 19.43 4.882e- 11 82-115 
DM00215 19.43 6.492e-09 87-120 


451 


BL01283 


T-box domain proteins. 


BL01283A 24.15 3.1 00e-40 112- - 
160 BL01283D 11.70 6.000e-39 
253-286 BL01283B23.17 6.538e- 
38 170-212 BL01283C 13.05 
7.750e- 19 222-236 


452 


PR00420 


AROMATIC-RING HYDROXYLASE 
(FLA V OPROTEIN 
MONOOXYGENASE) SIGNATURE 


PR00420A 14.78 2.579e-l 1 3-26 


453 


PR00162 


RIESKE 2FE-2S SUBUNIT 
SIGNATURE 


PR00162B 12.77 7.429e-17 215- 
228 PR00162A 9.35 2.324e-14 
193-205 PR00162C8.10 7.120e- 
14 227-240 


454 


PD01066 


PROTEIN ZrNC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.000e-30 87-126 


456 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.333e-18 1 149- 
1192 


457 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.737e-24 16-55 


459 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290A 20.89 1.529e-14 154- 
177 BL00290B 13.17 9.000e- 12 
214-232 


460 


PR00413 


HALOACID 

DEHALOGENASE/EPOXIDE 
HYDROLASE FAMILY SIGNATURE 


PR00413F 14.91 7.333e-ll 193- 
214 PR00413E 15.78 5.714e-09 
175-192 


463 


PR00759 


BASIC PROTEASE (KUNITZ-TYPE) 
INHIBITOR FAMILY SIGNATURE 


PR00759B 1 1.26 8.385e-09 74-85 


466 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


467 


BL00019 


Actinin-type actin-binding domain 
proteins. 


BL00019D 15.33 4.200e-19 300- 
330 


469 


PR00153 


CYCLOPHILIN PEPTIDYL-PROLYL 
CIS-TRANS ISOMERASE 
SIGNATURE 


PR00153D 1 1.99 3.250e-15 510- 
523 PR00153C 11.01 4.682e-14 
495-511 PR00153E9.10 8.548e- 
14 523-539 PR00153B 11.57 
1.720e- 13 452-465 


470 


BL00491 


Aminopeptidase P and proline 
dipeptidase proteins. 


BL00491C 12.15 3.912e-09 557- 
572 


471 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 


PD00289 9.97 1.000e-14 1482- 
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PRJESYNA. 


1496 PD00289 9.97 8.650e~1 1 
1122-1136 


474 


BL50040 


Elongation factor 1 gamma chain profile. 


BL50040D 17.41 1 .000e-40 279- 
3zy r>JL30040b 18.79 1.000e-40 

QOC DT ^AA/1AT? to c%(\ c o^a 

333-355 t>Lj\)i)Qi)k Io.99 5.320e- 
40 390-428 BL50040C 22.62 
3.739e-38 141-184 BL50040B 
13.65 7.000e-30 59-85 BL50040A 
12.98 1.450e-14 10-22 


475 


BL01144 


Ribosomal nrotpm T nrntpinc 


RT nil AA 0^ ft7 1 AAA«. Af\ on n a 

I^zXU/ l.UUUe-40 22-74 


476 


PR00007 


COMPLEMENT C1Q DOMAIN 
SIGNATURF 


PR00007C 15.60 2.42 le-21 589- 
oil rKUUUU It> 14.10 j.juue-21 

544-564 PR00007A 19.33 6.897e- 

1C\ ^AA D'DAAAATPi A 

ZU 31 /-D44 JrKUOUU/U 9.64 

6.57 le- 12 623-634 j 


477 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 5.846e-10 170- 
189 


479 


DM01970 


0 kw ZK632. 12 YDR3 1 3C 
ENDOSOMAL III. 


DM01970B 8.60 9.500e-17 967- 
980 


480 


PR00R68 


DMA POT VlV/fPP AQC T7 A ]V/fTT V A fT>rw 


PR00868C 13.76 5.688e-17284- 
308 PR00868A 16.33 3.186e-13 
224-247 PR00868H 12.51 3.388e- 

11 All AAQ DDAno/'oi i r\ 01 

13 431-448 PKO0868I 10.87 
7.938e-ll 462-476 PR00868E 

1^ TO 1 £A&0 lAQyiA o/:/: 

13. iy 1 .OUoe-lU 34U-30O 


481 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 9.182e-22 53-96 


482 


BL00061 


Short-chain dehydrogenases/reductases 

familv r>rntf»inc 


BL0006 IB 25.79 3.647e-21 188- 
ZZo 


483 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.750e-12 1032- 
1051 


485 


PF00023 

■A X \s \J \J Z^ 


.rviLrv icpcai proiculb. 


rb 00023 A 16.03 9.625e-10 760- 
776 PF00023A 16.03 3.571e-09 
715-731 


486 


PD02870 


RECEPTOR INTERLEUKIN- 1 
PRECURSOR. 


PD02870B 18.83 9.262e-20 103- 
136 PD02870D 15.74 9.426e-09 
201-236 


487 


PR00370 


FLAVIN-CONTAINING 
MONOOXYGENASE (FMO) 


PR00370G 10.45 3.769e-28 471- 
493 PR00370B 10.91 1.000e-24 
27-46 PR00370C 12.72 4.000e-21 
140-157 PR00370E 11.96 9.229e- 

0 1 lOA TTft TtTi AATTArv 1/ 

ZT 320-339 PR00370D 16.33 

1 7^Aa OA 1 OA/1 DDAAnnc 
I. /DUe-ZU 153-ZU4 FKU U3 /Ur 

i l.l J /.J7JC"Zu J/J-J7J 

PR00370A 3 'IS 7 fttXp 1 R d 70, 


489 


PD01675 


GLYCOPROTEIN MAJOR ENVELOPE 
PROBABLE U3. 


PD01675C 19.89 2.330e-10 55-89 


492 


BL0021 1 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 45-57 


493 


BL00211 


ABC transnortpr*; fnmilv nrntpinc 


RT OAO 1 1 A lO Ol C ACArt AO /I C C7 

oiAFuziiA iz.Z3 j.ujUe-uy 4j-j/ 


494 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 5.050e-09 58-70 


495 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 6.786e-12 509-552 
BL00027 26.43 9. 143e- 12 319-362 
BL00027 26.43 2.600e-l I 627-670 
tfLUUUz / zo.43 3.625e-10 779-822 


497 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 1839 5.800e-22 214- 
245 BL00107B 13.31 1.000e-13 
281-297 BL00107A 18.39 3.520e- 
13 583-614 BL00107B 13.31 
8.615e-12 652-668 


499 


BL00383 


Tyrosine specific protein phosphatases 


BL00383E 10.35 1.000e-14 1902- 
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proteins. 


1913 BL0O383D 11.92 3.077e- 14 
1862-1875 BL00383A 13.34 
5.500e-14 1730-1745 BL00383C 
10.10 2.000e- 13 1785-1796 
BL00383F 15.51 9.069e-12 1940- 
1956 BL00383B7.61 1.692e-ll 
1755-1764 


501 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 1 1.36 L360e-09 136- 
150 PR00019A 11.19 1.667e-09 
9 M 05 PR000 1 9B 1 1 36 4.600e- 
09 160-174 


503 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 1 .000e-40 367- 
414 BL00226B23.86 6.143e-27 
195-243 BL00226A 12.77 7.840e- 
14 96-111 BL00226C 13.23 
2.600e- 13 309-340 BL00226C 
13.23 6.143e-12 266-297 
BL00226B 23.86 L209e-09 146- 
194 


505 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407F 7.61 6.739e-09 916- 
930 


; 506 


PF00632 


HECT-domain (ubiquitin- transferase). 


PF00632C 20.66 9.830e-19 991- 
1023 PF00632B 18.45 1.1 55e- 11 
940-968 


507 


BL01082 


Ribosomal protein L7Ae proteins. 


BL01082 20.37 4.273e-20 76- 1 16 


508 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 493-504 


509 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 2.421e-09 473-484 


510 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 4.774e- 11 567- 
582 PR00320B 12.19 5.886e-10 
763-778 PR00320C 13 01 6 760e- 
10 567-582 PR00320A 16.74 
7.618e-10 846-861 PR00320A 
16.74 3.415e-09 763-778 
PR00320A 16.74 6.268e-09 567- 
582 


511 


BL00479 


Phorbol esters / diacylglycerol binding 
domain proteins. 


BL00479C 12.01 3.250e-12 170- 
183 


512 


BL50058 


G-protein gamma subunit profile. 


BL50058 27.23 7.494e-09 10-58 


513 


BL00524 


Somatomedin B domain proteins. 


BL00524A 9.65 8.925e-14 80-101 


515 


BL00041 


Bacterial regulatory proteins, araC family 
proteins. 


BL00041 23.99 1. 964e- 19 492-524 


516 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.500e-13 391-404 


517 


BL00415 


Synapsins proteins. 


BL004 1 5E 4.82 9.29 1 e-09 959- 
996 


518 


PR00109 


TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 


PR00109B 12.27 9.471e-12 126- 
145 


519 


BL00290 


Immunoglobulins and major 
histocompatibility complex proteins. 


BL00290B 13.17 4.750e-09 47-65 


522 


PR00505 


D12 CLASS N6 ADENINE-SPECIFIC 
DNA METHYLTRANSFERASE 
SIGNATURE 


PR00505A 14.15 7.128e-09 364- 
381 


525 


BL00312 


Glycophorin A proteins. 


BL00312B 922 5.781e-10 891- 
920 


528 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.500e-32 16-55 


529 


PR00254 


NICOTINIC ACETYLCHOLINE 
RECEPTOR SIGNATURE 


PR00254D 15^0 4.000e-17 131- 
150 PR00254A 1 1.23 4.706e-14 
61-78 PR00254C11.36 4.000e-12 
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113-126 PR00254B 12.97 1 486e"~ 
11 95-110 


531 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 6.870e-16 787- 
810 


532 


PR00193 


MYOSIN HFAVY PHAFW 
SIGNATURE 


DD AA1 Oil T\ 1/1 1/T -} lyio^ -»>i a A'-t 

rKUUiyJu 14. Jo J.143e-34 447- 
476 PR00193C 12.60 7.632e-32 
zio-Z44 JrKUUiyJo 1 1.69 7.750e- 
29 167-193 PR00193A 1541 
z.jooe-zz i 1 l-u i rKUUly3h 
1047990/1^91 ^ni sin 

iy.H/ Z..ZUUC-Z l JUIOJU 


533 


PD02870 


RECEPTOR INTERLEUKIN- 1 
PRECURSOR. 


PD02870B 18.83 5.596e-09 348- ~ 


535 


PR00683 


SPECTRIN PLECKSTRIN 
HOMOLOGY DOMAIN SIGNATURE 


PR00683D 15.87 2.452e- 10 465- 
484 


536 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.684e-24 164-207 


538 


PR00239 


MOLLUSCAN RHODOPSIN C- 
TERMINAL TAIL SIGNATURE 


PR00239E 1.58 2.739e-09 225- 
237 


539 


BL00406 




BL00406C 6.75 I.000e-40 157- 
212 BL00406B 5.47 6.143e-37 

C\(\ 1 AC 111 C\f\ A f\ f T~\ A r\ c rk a yr\r\ 

90-145 BL00406D 12.58 4.600e- 
36 291-346 BL00406E 8.44 

9 Onrta 11 1CA AAA "Pit r\r\ a r\ y a 

z.ZUUe-jj 364-414 BL00406A 
9.95 4.441e-23 7-42 


540 


PR00456 


SIGNATURE 


rKU0456b 3.06 9.625e- 10 44-59 


541 


PR00456 


RIBOSOMAT PROTFTN P? 

•viJJV/ijvyl'lrvlj a Ivv 1 CI IN JrZ 

SIGNATURE 


rKUU45ob 3.06 9.625e-10 44-59 


542 


PF00023 


Ank" rfn^at nrnfpinc 


rt , 0U023A 16.03 7.857e-ll 138- 
154 


544 


PF00642 


Zinc finger C-x8-C-x5-C-x3-H type (and 
similar). 


PF00642 1 1.59 9.082e-10 838-849 


546 


BL00383 


Tyrosine specific protein phosphatases 
proteins. 


BL00383E 10.35 4.115e-10 104- 
115 


547 


BL01226 


Hydroxymethylglutaryl-coenzyme A 
synthase proteins. 


BL01226A 13.79 1.000e-40 50-89~~ 
BL01226C 13.51 1.000e-40 127- 
167 BL01226D 11.60 1.000e-40 
174-210 BL01226E 13.74 l.OOOe- 
40 212-253 BL01226H 17.74 

1 f\f\r\ ^ A f\ lOZ" A O A T\t f\ -l /■% /"^ y v 

1.000e-40 386-434 BL0 12261 
25.06 1.000e-40 460-508 
rJi^Uizzovj I j Jo 3.483e-32 292- 
321 BL01226B 13.35 1.818e-31 
95-127 BL01226F9.78 8.714e-23 
253-271 


549 


BL00964 


Syndecans proteins. 


DLsVvyoHD Iz.Uj z.4zoe-lU lz4o- 
19RQ 


551 


DM01930 


2 kw FINGER SMCX SMCY 
YDR096W. 


DM01930E 15.41 1.367e-37 170- 

91^ niVyfAl Q1AP 1 A UOO^Oo Ofi 

zij lyMUiyjUr 14.10 o.zJze-zo 
267-303 DM01930B 19.86 
9.163e-10 37-71 


552 


BL00195 


Glutaredoxin proteins. 


BL00195B 15.31 7.158e-09 9-29 


554 


BL00383 


1 VrO'sinP QnPpiflP nrnfpin nfincnhafocac 
-■• j iwo o^FC^/lilV' JJI UlClil UilUl>piId.LaoeS 

proteins. 


131 A A"? dip j r\ n e o net i^y A*y/r 

Jt5JLUUJ53E 10.35 z.756e-12 436- 
447 


555 


PR00403 


WW DOMAIN SIGNATURE 


PR00403B 12.19 7.612e-ll 122- 
137 PR00403A 16.82 3.912e-10 
107-121 PR00403B 12.19 2.068e- 
09 76-91 


558 


PR00380 


KINESIN HEAVY CHAIN 
SIGNATURE 


PR00380A 14.18 2.714e-26 76-98 
PR00380D 9.93 3.000e-24 275- 
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297 PR0038OC 13.18 5.1 54e-20 
226-245 PR00380B 12.64 9.400e- 
20 195-713 


559 . 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 5.333e-09 522-531 


561 


PD01795 


PROTEIN AMINOPEPTIDASF 
PRECURSOR HYDROLASE SIGNA. 


172 PD01795A 10.27 1.000e-09 
11S-144 


562 


PD01795 


PROTEIN AMINOPEPTIDASE 
PRECURSOR HYDROLASE SIGNA 


PD01795B 11.56 2.333e-12 110- 
171 PD0170SA 10 97 1 OOOp HO 

86-95 


563 


BL00018 


EF-hand ralrinm-hindinp domain 
proteins. 


RI 0001X7 41 1 IQIp-OQ 4 1-Sd 


565 


BL00348 


p53 tumor antigen proteins. 


BL00348F23.19 4.143e-09 188- 
231 


567 


PD00301 


PROTEIN REPEAT MUSCLE 

/A L/^ 1U IVl-D I . 


PD00301B 5.49 4.1 15e-09 284- \ 

z;o 


569 


PF00850 


Histone deacetylase family. 


PF00850E 8.88 6.553e-21 756-782 
rruuojujL/ iH./o l. j i ye- io /zz- 
746 PF0O85OF 15.70 1.118e-ll 

7Q4-R97 PFOOR^On 79 7^ R 17^** 
1 1 R11-R7S 


570 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 

PRF^YNA 

i rvoo I IN /A.. 


PD00289 9.97 4.960e-10 137-151 


571 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.800e-l 1 44-53 


573 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.84 1.123e- 11 123-175 


574 


PF01140 


Matrix protein (MA), pi 5. 


PF01 HOD 15.54 3.700e-10 986- 
1021 


J /O 


tvLUUZo4 


Serpins proteins. 


I3L00284C z8.56 5.zUUe-zo zOU- 
242 BL00284A 15.64 4.913e-18 
7i q<j ni nnoR/m 17 oo 7 oaio i k 

/ l-yj dLUUZo^d lf.yy /.Z0ie-lj 

173-194 BL00284D 16.34 5.846e- 

11 IOfi-111 RI 009R4F 10 K 

7.429e-12 387-412 


579 


PD01066 


PROTEIN ZINC FINGER ZINC- 

FHMfiFR MPT AT -RINT)rNn Nl I 


PD01066 19.43 6.553e-29 15-54 


580 


BL50001 


Src homology 2 (SH2) domain proteins 

nmfilp 

pi W111C 


BL50001B 17.40 4.500e- 12 1010- 

1011 
J \JJ 1 


581 


. PD00930 


PROTEIN GTPASE DOMAIN 
ACTIVATION 

r\V/ 1 1 V r\ 1 1 WIN . 


PD00930B 33.72 3.189e-22 608- 

640 PDOOOIftA 9S 69 6 ROfip-17 

v*T7 I L/UU7JUA AJ.OZ U.OUUC'l / 

505-531 


584 


BL00612 


Osteonectin domain proteins. 


BL00612B 1 1 35 2 034e-l 1 93- 
126 


585 


DM0 1 551 


lew OSTEOINDUCTIVE YOPM 
MEMBRANE OUTER. 


DM01551C 14.62 8.859e-10 102- 
122 


586 


PF00628 


PHD-finger. 


PF00628 15.84 3.455e-12 235-250 


587 

JO/ 


RT 00077 


nonieouox uomain proiems. 


ri nnfi97 9/? /ti /; in r^ 19R 


588 


PR00326 


GTP1/OBG GTP-BINDING PROTEIN 

FAMTT Y ^THNATTfRF 

r rtiVllL, I OlvJlN/V. 1 UivJC/ 


PR00326A 8.75 7.525e-16227- 

94 R PR00196P 0 70 6 760**- 1 ^ 

ZHO rivvVJZO^ 7.//0. /UV/C-lJ 

276-292 PR00326D 19.09 6.657e- 

11901 119 PR00196R 16 74 

9.229e-13 248-267 


589 


BL00422 


Gran ins proteins. 


BL00422A 28 34 7 429e-09 2349- 
2378 


590 


BL004I5 


Synapsins proteins. 


BL00415N 4.29 9.794e-10 295- 
339 


591 


BL00128 


Alpha-lactalbumin / lysozyme C proteins. 


BL00128A 20.76 3.423e-13 35-65 
BL00128C 19.34 2.980e-ll 110- 
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DESCRIPTION 










132 


596 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 3.136e-09 31-46 


597 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547C 17.30 1.667e-l9 207- 
229 DM00547E 13.94 6.200e-18 

HQ 1AH rWAf\Ci^A^X> 11 HQ 

1.000e-17 179-193 DM00547D 

1 1 AO Q 9<\0f* 1 3 9RQ "301 

DM00547F 23.43 6.727e-12 679- 
158-170 


600 


PD01066 


PROTEIN ZINC FINGER 7 INC- 
FINGER METAL-BINDING NU. 


PD01066 10 4^ 1 RR9p ?7 n S9 


601 


BL00192 


Cytochrome h/h6 hemp-licranH nrotf*in<; 


RT 00IQ9A 11 Qfl fx 400^-00 ^00 

430 


602 


BL00936 


Ribosoma] protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 


603 


BL00936 


Ribosomal protein L35 proteins. 


BL00936B 27.27 8.615e-09 118- 
157 


606 


PR 000 10 


I Ftir'TTsTP-RTPM RPPPAT 

SIGNATURE 


PP AAA 1QQ 1 1 1A T IfWo 1 A ooo 

JrlvUUUJyJtS 11.30 /.3UUe-lU ZyZ- 

306 PR00019A 11.19 5.667e-09 
323-337 


607 


PR00019 


LEUCINE-RICH REPEAT 
SIGNATURE 


PR00019B 11.36 7.300e-10292- 
306 PR00019A 11.19 5.667e-09 
323-337 


608 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 9.500e-12 168- 
183 PR00320A 16.74 2.853e-10 
oU-/3 rKOUJiOA 16.74 4.706e-10 
14-29 PR00320C 13.01 5.320e-10 
60-75 PR00320C 13.01 5.680e-10 
14-29 PR00320A 16.74 6.049e-09 
217-232 PR00320B 12.19 8.875e- 
09 168-183 


610 


BL00750 


Chaperonins TCP- 1 proteins. 


BL00750B 16.17 1.000e-40 70- 
120 BL00750A 20.07 6.2 1 le-37 
26-69 BL00750G 20.12 8.800e-31 
431-471 BL00750F 18.40 5.125e- 

"30. 1H(\ AW TIT Cif\Kf\'C OA CO 

8.650e-29 295-332 BL00750H 
21.44 1.000e-27 489-524 
BL00750C 25.65 5.345e-17 149- 
181 BL00750D 16.16 6.3 18e-14 
203-222 


613 




i cuiiiiyuroioiaic » 

ucny ui U^Cllaow \>y LrliJiiy ill UlaoC jJI UlClllo. 


PT fif\HAAXi HA ilQ 1 f\C\(\a. AC\ 1 AO 

X31/UU/OOJD ZHAy i.uuue-4U I4z- 
IQft RT nn7AAF? 11 HQ 1 (\f\fi^ A(\ 

lyyj DLiVKt i ood Ij./o i.uuue-^tU 
322-359 BL00766C 25.86 5.500e- 
908-9 RT ft07fiKr> 17 OS 

4.536e-26 283-313 BL00766A 
21 48 6 063e-24 102-132 


615 


BL00256 


Adipokinetic hormone family proteins. 


BL00256 12.28 3.298e-10 746-755 


616 


BL00319 


Amvloirioppnic plvronrotpin pxtrarplliilar 

ivlJijr XV/lUVygVlilV UtVlII VAIL uUCliUlal 

domain proteins. 


RT 00^ IQr 17 19 0 OS^-ftQ 41Q 
DLs\j\jj iy\s i / . \£t y.\jj jn-\jy h iy- 

453 


617 


BL00030 


Fnlr arvorir T?T\J A-KInHincr r^trion T?"M~P_1 

LftLTttH y \JHK, U 111 111 111^ IGglUlI XVI N JT 1 

proteins. 




^618 


BL00030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 4.429e-09 44-63 


620 


BL00325 


Actin-depolymerizing proteins. 


BL00325B 2 1 .66 5.81 7e-l 6 77- 
123 


622 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 


BL00972A 1 1.93 5.500e-19213- 
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NO. 



DESCRIPTION 



RESULTS* 



family 2 proteins. 



231 BL00972D 22.55 2.742e-16 
501-526 BL00972B9.45 l.OOOe- 
11 297-307 BL00972C 16.48 
3.160e-ll 370-385 BL00972E 
20.72 7.5 17e-l 0 526-548 



625 



PD01066 



PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 



PD01066 19.43 6.333e-39 6-45 



628 



BL00039 



DEAD-box subfamily ATP-dependent 
helicases proteins. 



BL00039D 21.67 7.750e-3 J 478- 
524 BL00039A 18.44 2.000e-25 
198-237 BL00039C 15.63 1.844e- 
15 327-351 BL00039B 19.19 
5. 636e- 14 242-268 



630 



PD00306 



PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 



PD00306A 10.26 7.000e-12 232- 
246 



631 



PD00306 



PROTEIN GLYCOPROTEIN 
PRECURSOR RE. 



PD00306A 10.26 7.000e-12290- 
304 



633 



BL00785 



5'-nucleotidase proteins. 



BL00785C 9.45 3.625e-16 108- 
122 BL00785E 15.85 4.000e-16 
279-295 BLO0785A 9.73 6.500e- 
14 29-40 BL00785B 10.65 
5.500e-13 72-86 BL00785D9.89 
4.000e-12 135-145 



636 



PR00832 



PAXILLIN SIGNATURE 



PR00832E 14.43 9.901e-14 85- 
108 



637 



PR00109 



TYROSINE KINASE CATALYTIC 
DOMAIN SIGNATURE 



PR00109B 12.27 6.362e-13 221- 
240 



638 



PF00635 



MSP (Major sperm protein) domain 
proteins. 



PF00635B 15.84 4.900e-ll 463- 
502 



639 



PR00860 



VERTEBRATE METALLOTHIONEIN 
SIGNATURE 



PR00860B 7.04 1.900e-18 85-99 
PR00860C9.61 1.474e- 14 99-109 
PR00860A 5.46 l.720e- 14 63-76 



641 



PD00066 



PROTEIN ZINC-FINGER METAL- 
BINDI. 



PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 
PD00066 



13.92 4 
13.92 4 
13.92 2 
13.92 2 
13.92 2 
13.92 7 
13.92 8 
13.92 8 
13.92 1 
13.92 7 
13.92 7 
13.92 9 
13.92 9 
13.92 9 
13.92 8 
13.92 1 



462e-15 
462e-15 
800e-I4 
800e-14 
800e-14 
000e-14 
800e-14 
800e-14 
500e-13 
000e-13 
,000e-13 
500e-13 
,500e-13 
500e-13 
615e-10 
600e-09 



271-284 
299-312 
327-340 
383-396 
411-424 
355-368 
439-452 
495-508 
551-564 
467-480 
523-536 
215-228 
243-256 
579-592 
607-620 
187-200 



642 



BL00961 



Ribosomal protein S28e proteins. 



BL00961B 11.24 7.429e-37 67- 
100 BL00961A9.90 4.079e-26 
42-66 



643 



BL00585 



Ribosomal protein S5 proteins. 



BL00585A 28.43 1.391e-40 103- 
155 BL00585B 18.78 3250e-30 
193-230 



647 



BL00678 



Trp-Asp (WD) repeat proteins proteins. 



BL00678 9.67 9.400e-10 181-192 



648 



PR00876 



NEMATODE METALLOTHIONEIN 
SIGNATURE 



PR00876C 6.15 9229e-09 112- 
126 



652 



PD01066 



PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 



PD01066 19.43 5.94 le-27 29-68 



653 



BL00047 



Histone H4 proteins. 



BL00047A 13.53 1.000e-402-4l 
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ID 

NO- 


NO. 




OITCTTT TO* 








dluuuh/d o.ji i .4zye-4U 41- /4 
BL00047C 12.18 1.310e-38 74- 


654 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.109e-25 30-69 


655 


BL01115 


GTP-binding nuclear protein ran proteins. 


BLOI 1 15A 10.22 3.483e-17 19-63 


657 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 8.286e-10 31-40 


658 


BL00125 


Serine/threonine specific protein 
phosphatases proteins. 


BL00125B 21.48 1.000e-40 89- 
135 BL00I25C 19.97 1.000e-40 
153-200 BL00125D33.il t.OOOe- 
40 213-268 BL00125A 14.83 
8.941e-38 47-84 


659 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 492-505 
PD00066 13.92 9.308e-l 5 380-393 
PD00066 13.92 6.000e-13 352-365 
PD00066 13.92 7.000e-13 240-253 
rDOOOoo 13.92 7. 500e-l 3 268-281 
PD00066 13.92 7.500e-13 408-421 
PD00066 I3.92 2.174e-ll 464-477 
PD00066 13.92 l.OOOe- 10 436-449 


660 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.189e-26 29-68 


661 


BL00795 


Involucrin proteins. 


BL00795C 17.06 7.882e-15 193- 
238 BL00795C 17.06 3.797e-13 
187-232 BLO0795C 17.06 5.0 14e- 
13 188-233 BL00795C 17.06 
4.506e-12 196-241 BL00795C 
1 7.06 7.896e- 12 191-236 
BL00795C 17.06 1.667e-ll 185- 

230 BL00795C 17.06 2.000e-ll 
198-243 BLO0795C 17.06 3.778e- 
11 171-216 BL00795C 17.06 

6.1 lie- 11 197-242 BL00795C 
17.06 6.444e- 11 194-239 
BL00795C 17.06 8.000e- 11 189- 
234 BL00795C 17.06 8.556e-ll 
192-237 BL00795C 17.06 1.733e- 

10 195-240 BL00795C 17.06 
2.779e-10 184-229 BL00795C 
17.06 4.035e- 10 199-244 
BL00795C 17.06 5.081e-10 186- 

23 1 BL00795C 1 7.06 6.965e-l 0 
190-235 BL00795C 17.06 2.700e- 
09 200-245 BL00795C 17.06 
D.oUue-OV 1 / 5-zzu BLU0795C 

11 f\/Z C CAA^ AA i oo on 

i /.Uo o.juue-uy loz-zz/ 
BL00795C 17.06 6.600e-09 201- 

OAfi TH AmO<r 1 1 A. A.f\[\o, An 

Z40 DLrUU/yoc l /.uo o.ouue-uy 
202-247 BL00795C 17.06 6.600e- 


662 


BL00469 


Nucleoside diphosphate kinases proteins. 


BL00469 22.22 1.000e-40 149-204 




DLAJ I I UU 


ivinesin ngni ciiam repeal proteins. 


T3 T All /TAD 1Q </1 O /II la 11 1Q 1 

D-Lui ioud iv.j4 y.4i ie-i i 33 1- 
385 


664 


BL00601 


Tryptophan pentad repeat proteins (IRF 
family) proteins. 


BL00601 A 20.29 5.500e-23 7-46 
BL00601B 20.92 3.631e-13 69-98 


665 


BL00082 


Extradiol ring-cleavage dioxygenases 
proteins. 


BL00082A 19.07 8.6 15e-12 49-72 


666 


DM01537 


kw SKI2W SKI2 NUCLEOLAR 


DM01537B 21.63 4.073e-37 834- 
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ACCESSION 
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RESULTS* 






HELICASE. 


881 DM01537B21.63 9.750e-21 
1669-1716 DM01537A 15.14 
8.650e- 18 698-718 DM01537A 

\ t \\A& l£f%f> 17 1 1 ^7 


667 


DM0 1 537 


kw SKJ2W SKI2 NUCLEOLAR 
HELICASE. 


DM0 1537B 21.63 7.923e-38 820- 
867 DM0 1537B 21.63 9.750e-21 

1707 FHVf0l^17A 1 1/1 

15 14 6 766e-12 1523-1541 


669 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 1839 6.786e-24 849- 
880 BL00107B 13.31 6.727e-13 
916-91? 


670 


BL00299 


Ubiquitin domain proteins. 


BL00299 28.849.735e-27 37-89 


671 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 6.57 le- 12 432-475 


676 


PR00861 


ALPHA-LYTIC ENDOPEPTIDASE 
SERINE PROTEASE (S2A) 
SIGNATURE 


PR00861E 9.88 2.385e-09 206- 
221 


678 


BL00225 


Crystallins beta and gamma 'Greek key' 
motif proteins. 


BL00225B 18.06 7.51 7e-24 1805- 
1840 BL00225B 18.06 8.297e-20 
1987-2022 BL00225B 18.06 
2.575e-19 1896-1931 BL00225B 
18.06 8.200e-l 9 175-210 
BL00225B 18.06 8.200e-19 1698- 
1733 BL00225B 18.06 4.808e- 14 
73-108 BL00225B 18.06 4.808e- 
14 1596-1631 BL00225B 18.06 
5.500e-14 2077-21 12 BL00225A 

1 1 OO C Olfta 1 O OA/I *J *\f\CA 

13.8Z 3.o2ye- 1 z 2043-2064 
BL00225A 13.82 3.1 27e-09 1759- 

1 7GO 
1 /oU 


679 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 4.240e-10 169- 
184 PR00320A 16.74 6.294e- 10 
169-184 


680 


BL00243 


Integrins beta chain cysteine-rich domain 
proteins. 


BL00243I 31.77 I.143e-ll 172- 
215 


681 


PR00852 


XERODERMA PIGMENTOSUM 
GROUP D PROTEIN SIGNATURE 


PR00852H 5.90 1.000e-29 612- 
635 PR00852E 8.14 3.769e-27 
348-371 PR00852D 1 1.38 8.875e- 
27 309-33 1 PR00852B 1 1 .08 

7 CAHo 7^ 7/IQ 7£0 DDAAQC7T 

z.oUUe-zj z4y-Zoy rKUUojzl 
17 ?/? i ^nn.A 7<i £fii 7n4 

PR00852F 1 1.85 5.909e-24 379- 
398 PR00852G 16.19 4.462e-23 
468-486 PR00852C8.81 9.143e- 
23 284-303 


OoZ 




Vj-protein gamma suDunii proiiie. 


TU 5O0SR 77 71 1 17^*» 15 1 5 £1 


685 


BL00972 


Ubiquitin carboxyl-terminal hydrolases 
family 2 proteins. 


BL00972A 1 1 .93 7.500e-20 40-58 

T3T AnQ77n 77 1 Q(\1a 1 A TilO 

DLUUy /ZL> ZZ.jj i.yU3e-10 3UU- 

325 BL00972B9.45 1.000e-I3 
120-130 BL00972E 20.72 5.500e- 
1 1 325-347 


687 


BL00237 


G-protein coupled receptors proteins. 


BL00237A 27.68 4273e-14 98- 

no 
13o 


vjoo 


ri ooirr 

ObUuJOO 


i roiedbuinc /\-iype bu uuiiiio pruicuib. 


RT Ofll SR A 91 1/1 1 nnOp-40 R-S4 

BL00388B 3 1 .38 3.864e-33 66- 
108 BL00388D 20.71 1.000e-21 
153-184 BL00388C 18.79 8.147e- 
16 126-148 


689 


PD02796 


PROTEIN STEROL CARRIER LIPID- 


PD02796B 20.92 1.105e-l5 347- 
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TRAN. 


394 


691 


PD01572 


PHOTOSYSTEM II REACTION 
CENTRE T PROTEIN PHOTOS. 


PD01572 8.77 4.083e-09 1-31 


692 


BL00028 


ZinC finder tvnf* rfnmnin nrntf^inc 

*-> >u.iv* lul 5 ) v ^* , »"' J \r > VjVJI lluiil yjy ULClil j. 


dluuu/o io.u/ /.ouue-iu 45o-505 


694 


BL01013 


Oxysterol-binding protein family 
proteins. 


BL01013A 25.14 9.357e-33 527- 
563 BL01013D 26.81 8.235e-23 
814-858 BL01013C 9.97 6.2 lie- 

14 OiJ-OZ.) JdLUIUIJd 1 1.33 

3.605e-13 592-603 


695 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA 


PD00289 9.97 3.571e-13 164-178 
rUvvZoy y.yf o.ojUe-11 2147- 
2161 PD00289 9.97 2.552e-09 23- 
37 


698 


PR00161 


NICKEL-DEPENDENT 
HYDROGENASE/B-TYPE 
CYTOCHROME SIGNATURE 


PR00161C 9.51 4.930e-09282- 
302 


700 


PR00749 


I YS07YMF G ^TfVN ATT fRF 


rKUU/4yr 13.63 8.63oe-13 139- 
156 PR00749H 8.22 3.681e-12 
173-194 PR00749B 16.54 1.419e- 
1 1 48-70 PR00749C 7.26 3.060e- 
11 72-91 PR00749A 10.33 
4.8 15e- 10 24-45 


703 


PR00704 


CALPAIN CYSTEINE PROTEASE (C2) 
FAMILY SIGNATURE 


PR00704I 9.52 1.000e-29 476-505 
PR00704D I1.05 2.500e-27 132- 
158 PR00704E 12.55 5.500e-27 
162-186 PR00704F 13.61 l.OOOe- 
22 187-215 PR00704G 13.87 
1.237e-21 317-339 PR00704H 
13.38 8. 138e-21 367-385 
PKUU/U4A 14.68 z. 125e-19 27-5 i 
PR00704C 11.88 1.257e-17 96- 
113 PR00704B 17.94 1.833e-15 
72-95 


705 


PR00859 


PROKARYOTE METALLOTHIONEIN 
SIGN ATI TO F 


PR00859C 7.06 2.776e-09 94-1 1 1 


706 


BL00226 


Intermediate filaments proteins. 


BL00226D 19.10 9.581e-26 369- 

A 1 T5T HOOTED TJ or -5 /ica„ «j 

410 oL/UUzZorS 23.50 J.250e-24 
203-251 BL00226C 13.23 8.269e- 
zi zoo-zyy jjluuzzoa iz.// 
8.200e-14 103-118 


707 


PR00021 


SMALL PROLINE-RTCH PROTFIN 
SIGNATURE 


x^ivuuuzi/i ^.j i z.44ue-iuz-o 


708 


BL00361 


Ribosomal protein S10 proteins. 


BL00361B 18.34 5.101e-10 82- 
105 


709 


PR00021 


SMALL PROLINE-RICH PROTEIN 
SIGNATURE 


PR00021A 4.31 2.200e-10 2-15 


710 


BL00514 


terminal domain proteins. 


DT AA< 1 /IP i*"7/<i o /i n i rt\ 
D.LUID14U 1/.41 &.41Ze-2/ 160- 

197 BL00514E 14.28 8.909e-16 

010 O'XfL T3T AAO/IIJ 1/1 Ac i cct* 

15 317-342 BL00514G 15.98 
7.750e-15 284-314 BL00514D 
15.35 4.789e- 10 201-214 


711 


PD00930 


PROTFTN HTP A QF TVHV/f AT>J 
ACTIVATION. 


UT , lAAO'3AT5 1*3 *71 o j/\ rvrv 

ruvuy JOB 33.72 8.714e-12 49-90 


714 


BL00400 


LBP / BPI / CETP family proteins. 


BL00400C 24.53 6.029e-17 158- 
202 BL00400D 23.26 2.080e-14 
222-259 BL00400A 21.59 1.600e- 
10 27-59 


715 


BL01154 


RNA polymerases L / 13 to 16 Kd 


BL01 154B 24.55 5.500e-36 40-76 
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SEQ 
ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 






subunits proteins. 


BL0II54A 18.70 3.000e-22 19-40 


716 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 9.786e-32 10-49 


717 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 9.206e-14 77- 
102 BL00215A 15.82 8.412e-10 
175-200 


719 


BL00309 


Vertebrate galactoside-binding lectin 
proteins. 


BL00309C 18.65 2.241e-09 62-87 


726 


BL00687 


Aldehyde dehydrogenases glutamic acid 
proteins. 


BL00687E 25.37 7.136e-33 266- 
3 16 BL00687D 26.00 5.333e-28 
151-198 BL00687B 17.54 3. 64 7e- 
26 39-81 BL00687C 24.13 
6.087e-22 96-133 BL00687F 9.55 
2.500e-ll 352-363 


| 727 


DM01354 


kw TRANSCRIPTASE REVERSE II 
ORF2. 


DM01354N 13.17 L000e-40 129- 
174 DM0 13540 8.73 6.605e- 15 
180-226 


734 


PD00301 


PROTEIN REPEAT MUSCLE 
CALCIUM-BI. 


PD00301 A 10.24 6.400e-09 101- 
112 


735 


BL01024 


Protein phosphatase 2 A regulatory 
subunit PR55 proteins. 


BL01024A 10.26 1.000e-40 22-69 
BL0 1 024B 8.9 1 1 .000e-40 86-127 
BL01024C 7.80 1.000e-40 146- 
185 BL01024D 13.22 l.000e-40 
185-222 BL01024E 3 1.96 l.OOOe- 
40 222-266 BL01024F 9.42 

I. 000e-40 266-317 BL01024G 

II. 09 L000e-40 3 17-349 
BL01024H 13.88 LOOOe-40 389- 
442 


736 


PF00913 


Trypanosome variant surface 
glycoprotein. 


PF00913D 11.90 7.1 30e- 10 24-51 


737 


PR00700 


PROTEIN TYROSINE PHOSPHATASE 
SIGNATURE 


PR00700D 12.47 2.200e-09 82- 
101 


740 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.600e-09 68-83 
PR00320A 16.74 7.366e-09 68-83 


743 


PR00873 


DNA 

NUCLEOTIDYLEXOTRANSFERASE 
(TDT) SIGNATURE 


PR00871G 14.48 8.000e-09 178- 
201 


745 


BL00518 


Zinc finger, C3HC4 type (RING finger), 
proteins. 


BL00518 12.23 2.286e- 10 33-42 


749 


BL00215 


Mitochondria] energy transfer proteins. 


BL00215A 15.82 5.200e-15 221- 
246 BL00215A 15.82 7.61 8e-14 
20-45 BL00215A 15.82 8.85 1 e- 1 1 
123-148 BL00215B 10.44 9.526e- 
11 69-82 BL00215B 10.44 
7.300e-09 272-285 BL00215B 
10.44 8.500e-09 165-178 


751 


BL50002 


Src homology 3 (SH3) domain proteins 
profile. 


BL50002A 14.19 1.000e-14 370- 
389 BL50002B 15.18 2.200e- 10 
408-422 


752 


BL00353 


HMG 1/2 proteins. 


BL00353B 11.47 3.089e-12 390- 
440 


753 


PF00622 


Domain in SPIa and the RYanodine 
Receptor. 


PF00622B 21.00 4.2 14e-14 47-69 


754 


BL00211 


ABC transporters family proteins. 


BL00211A 12.23 8.94 le- 10 66-78 


755 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 7.750e-19392- 
415 PR00926C 16.07 5.935e- 17 
253-274 PR00926D 10.53 2.059e- 
15 301-320 PR00926E 11.70 
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4.971 e- 15 344-363 PR00926B 
16.07 9.526e-13 210-225 
PR00926A 10.41 1.514e-I2 197- 
211 


756 


ftT All 07 

OJUU 110/ 


Calcium-binding EGF-like domain 
proteins pattern proteins. 


BL01187A 9.98 2.125e-12 324- 
336 BL0H87A9.98 4.789e-ll 
377-389 BL01187B 12.04 3.057e- 
10 439-455 


757 


rruuoj i 


did jaiso Known as dK-u 1 tic) domain 
proteins. 


PF00651 15.00 4.429e- 10 43-56 


758 


PR00055 


HIV TAT DOMAIN SIGNATURE 


PR00055A 8.13 8.855e-09 144- 
156 


759 


PD00066 


PROTEIN ZINC-FINGER METAL- 

DllNUl. 


PD00066 13.92 5.304e-ll 110-123 


76 ft 


DP A A/1 /I Q 


NSr Al 1 ACHMENT PROTEIN 
SIGNATURE 0 


PR00448D 12.42 3.455e-27 162- 
186 PR00448A 10.74 I.273e-22 
37-57 PR00448B 16.01 9.379e-21 
100-118 PR00448C 11.46 l.OOOe- 
20 129-147 


765 


BL01042 


Homoserine dehydrogenase proteins. 


BL01042A 13.29 5.909e- 11 74-95 


766 


PR00625 


DNAJ PROTEIN FAMILY 
SIGNATURE 


PR00625A 12.84 2.1 54e-18 26-46 
PR00625B 13.48 9.000e-16 57-78 


7/CJ? 

/Oo 


BL00762 


WHEP-TRS domain proteins. 


BL00762A 23.43 8.500e-28 112- 
149 BL00762B 16.14 3.793e-12 
64-78 BL00762A 23.43 6.625e- 12 
6-43 BL00762C 15.58 4.176e-09 
459-472 BL00762Dll.15 9.667e- 
09 210-220 


769 


PR00709 


AVIDIN SIGNATURE 


PR00709A4.60 1.934e-09 1-20 


77fl 


PD HAIOA 

rKUUj20 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320C 13.01 1.720e-10262- 
277 PR00320A 16.74 2.853e-10 
262-277 PR00320C 13.01 4.300e- 
09 96-111 PR00320B 12.19 
5.500e-09 262-277 PR00320A 
16.74 6.268e-09 55-70 


771 


PR00019 


LEUCINE-RICH REPEAT 

QTriXT A TT FDT7 
oHjINAI UKb 


PR00019B 11.36 8.714e-12 87- 
101 PR00019A 11.19 1.000e-10 
90-104 


772 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 110- 
159 


773 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807C 8.91 6.308e-10 155- 
204 


774 


DM00547 


1 kw CHROMO BROMODOMAIN 
SHADOW GLOBAL. 


DM00547F 23.43 3.942e-28 943- 
990 DM00547E 13.94 9.750e-21 
652-675 DM00547B 11.28 
1.818e-18 518-532 DM00547C 
17.30 3. 53 le- 17 546-568 
DM00547A 12.38 L273e-1 1 497- 
509 DM00547D 1 1 .60 9.200e-l 1 
622-636 


776 


PPftfi77Q 
rMvUU/ /y 


1JNUM1UL 1,4,3-lKlSPHOaPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 769- 
792 


777 


PR00779 


INOSITOL 1 4 5-TRTSPFIOSPHATF- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PPftft77GJ? *\AA~K < \A1a. AO 7/1 0 
rivUU/ fyr Ih.jI J.14/e-l)y /4z- 

765 


778 


PR00779 


INOSITOL 1,4,5-TRISPHOSPHATE- 
BINDING PROTEIN RECEPTOR 
SIGNATURE 


PR00779F 14.51 5.147e-09 742- 
765 
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779 


BL01282 


BIR repeat proteins. 


BL0I282B 30.49 2.543e-09 6-45 


! 781 


PR00205 


CADHER1N SIGNATURE 


PR00205B 1 1.39 3.11 8e- 1 1 654- 
672 PR00205B 1 1.39 8.588e-l 1 
230-248 PR00205B 1 1.39 8.527e- 
10 551-569 PR00205B 11.39 
4.203e-09 336-354 


783 


BL00625 


Regulator of chromosome condensation 
(RCC1) proteins. 


BL00625B 17.69 2.1 67e- 19 193- 
227 BL00625A 16.21 5.500e-17 
199-228 BL00625B 17.69 I.885e- 
16 140-174 BL00625B 17.69 
2.770e-l6 245-279 BL00625A 
16.21 9.115e-16 251-280 
BL00625A 16.21 6.507e-14 146- 
175 


785 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 7. 188e- 10 595-607 
PF00084B 9.45 6.400e-09 656-668 


786 


PF00084 


Sushi domain proteins (SCR repeat 
proteins. 


PF00084B 9.45 7.188e-10 595-607 
PF00084B 9.45 6.400e-09 656-668 


787 


BL00826 


MARCKS family proteins. 


BL00826C 7.63 6.738e-09 203- 
230 


788 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.3 lOe- 14 36-54 
PR00453B 14.65 8.568e-10 75-90 


789 


PR00102 


ORNITHINE 

CARBAMOYLTRANSFERASE 
SIGNATURE 


PR00102B 14.82 5.418e-09 963- 
977 


790 


BL00030 


Eukaryotic RNA -binding region RNP-1 
proteins. 


BL00030B 7.03 5.500e-l 1 199- 
209 


791 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 393- 
437 BL00415N 4.29 2.1 17e-09 
103-147 BL00415N4.29 3.628e- 
09 97-141 BL004 1 5N 4.29 
5.664e-09 387-431 


795 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.091e-36 105-144 


799 


PF00731 


AIR carboxylase. 


PF0073 IC 23.16 7.333e-35 337- 
380 PF0073 IB 19.47 7.429e-28 
299-336 PF00731A 19.32 6.333e- 
24 268-297 


804 


BL00170 


Cyclophilin-type peptidyl-prolyl cis-trans 
isomerase signatur. 


BL00170B 20.97 8.071e-09 297- 
337 


805 


BL00678 


Trp-Asp (WD) repeat proteins proteins. 


BL00678 9.67 3.400e-10 378-389 
BL00678 9.67 5. 800e- 10 418-429 
BL00678 9.67 8.800e- 10 295-306 


806 


PD01719 


PRECURSOR GLYCOPROTEIN 
SIGNAL RE. 


PD01719A I2.897.571e-14290- 
318 


807 


PR00320 


G-PROTEIN BETA WD-40 REPEAT 
SIGNATURE 


PR00320B 12.19 9.100e-09 451- 
466 


809 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 4.462e-12 564- 
595 


810 


PR00453 


VON WILLEBRAND FACTOR TYPE 
A DOMAIN SIGNATURE 


PR00453A 12.79 1.310e-14 36-54 
PR00453B 14,65 8.568e- 10 75-90 


814 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 2.047e-31 16-55 


835 


PD0I066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD0I066 I9.43 2.047e-3I 16-55 


817 


PR00193 


MYOSIN HEAVY CHAIN 
SIGNATURE 


PR00193D 14.36 5.154e-36 125- 
154 PR00193E 19.47 3.9l9e-18 
179-208 


818 


PR00830 


ENDOPEPTIDASE LA (LON) SERINE 


PR00830A 8.41 9.571e-ll 115- 
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PROTEASE (SI 6) SIGNATURE 


135 


819 


BL00126 


3'5'-cycIic nucleotide phosphodiesterases 
proteins. 


BL00126C 22.07 7.857e-24 528- 
569 BL00126E 35.22 3.714e-15 
669-724 BLO0 126D 25.50 1. 1 73e- 
14 584-623 BL00126B 15.20 
LOOOe- 12 502-514 BL00126A 
27.56 3.36 Ie-09 461-498 


820 


PR0051I 


TEKTIN SIGNATURE 


PR00511B 12.25 8.826e-22 174- 
195 PR00511A 13.59 7.723e- 11 
155-172 




DT (\f\1 A 1 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 2.800e- 15 13-36 




rr UU7oU 


Domain found in NIKl-like kinases, 
mouse citron and yeast ROM. 


PF00780I 14.69 4.825e-09 231- 
261 


ROT 


BLl/0030 


Eukaryotic RNA-binding region RNP-1 
proteins. 


BL00030A 14.39 5.235e-l 1 144- 
163 


828 


BL00326 


Tropomyosins proteins. 


BL00326D 8.76 9.357e-l 1 545- 
586 


829 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A9.37 1 .000e-40 46-85 ' 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
1 52- 1 89 PD02448E 1 1 .33 9.000e- . 
30 235-261 PD02448F 14.22 
9.654e-25 279-303 PD02448D 
1 1.48 3.659e-18 197-211 
PD02448G 10.73 7.857e-16 305- 
318 


830 


BL00720 


Guanine-nucleotide dissociation 
stimulators CDC25 family sign. 


BL00720B 16.57 4.500e-23 483- 
507 


OO i 


BLU0107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 6.625e-21 143- 
174 BL00107B 13.31 4.214e-10 
213-229 


832 


BL00215 


Mitochondrial energy transfer proteins. 


BL00215A 15.82 5.787e-l 1 32-57 




PR00497 


NEUTROPHIL CYTOSOL FACTOR 
P40 SIGNATURE 


PR00497A 6.92 4.375e-09 41-59 




BL00229 


Tau and MAP proteins tubulin-binding 
domain proteins. 


BL00229A 23.57 9.565e-10 99- 
138 


OJJ 


fc>LU042l 


Transmembrane 4 family proteins. 


BL0042 1 E 20.97 2.2 1 6e-09 1 053T" 
1083 


836 


. BL00795 


Involucrin proteins. 


BL00795B 12.41 7.93 le-09 405- 
445 


837 


PR00020 


MAM DOMAIN SIGNATURE 


PR00020A 18.17 1.000e-I7 34-53 
PR00020B 15.52 5.846e-\6 68-85 
PR00020D 12.70 2.543e-15 147- 
162 PR00020C 13.66 3.483e-13 
95-107 PR00020E 8.64 6.586e-13 
165-179 


0 JO 


"DT CAA 1 T 


Death domain proteins profile. 


BL50017B 17.60 6.897e- 13 1499- 
1515 


839 


PF00850 


Histone deacetylase family. 


PF0O85OC 14.55 9.542e-09 1352- 
1369 


840 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 4.500e-12 44-60 
PF00023B 14.20 7.923e-ll 73-83 
PF00023B 14.20 9.000e-10 139- 
149 PF00023B 14.20 5.500e-09 

Ad cn 
4UOU 


842 


BL01194 


Ribosomal protein Ll5e proteins. 


BL01194B 13.66 l.OOOe-40 37-85 
BL01194C 12.35 9.250e-40 103- 
138 BL01194A 18.70 7.632e-38 
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2-37 BL01194D 19.02 2.658e-36 
139-178 


843 


BL00610 


Sodiummeurotransmitter sym porter 
family proteins. 


BL00610A 17.73 1.000e-40 40-90 
BL00610B 23.65 1.000e-40 104- 
154 BL00610C 12.94 1.000e-40 
906-9SR ri 00610P on i noo» 

40 355-398 BL00610F 29.02 
1.000e-40 454-509 BL00610D 
20.97 6.063e-35 272-325 
ri oo6ion i? so r srrp-.i^ si 4 

537 


845 


BL00143 

ULj\J\J 1 1J 


TnQiilinsiQf* fjimilv 7inp-ninHmo r**o*ir»n 

proteins. 


ri 00143 a 90 oid ^oo*» 9n qa 
121 BL00143C 14.16 5.500e-13 

94S-9SK RT 00143R 14 41 0 0S3f» 
10 141-156 


846 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


847 


PR00543 


OESTROGEN RECEPTOR 
SIGNATURE 


PR00543D 10.87 1.355e-09 898- 
914 


R4S 

OHO 


.DL/vl/OZ** 


tiion gation iacior i Deta/Deia/aeiia cnain 
proteins. 


ni finco/i/^ i/i i Anna ac\ no 
£>L.UUoZ4C 14. jo l.UUUe-4U Izy- 

167 BL00824D14.04 6.192e-39 
io/-zuz £>LUUoZ4r> y.z i z.uoue- 
21 96-116 BL00824E 12.49 

ll'i'ip 10910-996 RT 00994 A 

13.78 8.650e- 14 19-34 


849 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 1.000e-40 12-51 


RSO 


pnoio66 


jTIxv^r 1 CIIN Z.I1N^ rilNVJJDlv Z,HNl^,- 

FINGER METAL-BINDING NU. 


pnn 1 H66 l O A1 7 04 1 O 4Q 
rUUlUDO iy. 4 j /.;)ioe-Z4 IU-4V 


8S9 


RT 0177? 


vjiucoKindic reguiaiory proiem larnuy 
proteins. 


RT H1979R 10 61 A ft70*> "JO 176 

171 BL01272C 11.68 3.3 14e-25 

940-974 RT 01 979 A 6 40 1 ?11p 
z**y-z/H DLuiz /z/\ o.^fy i.zjie- 

18 99-117 


853 


PD00930 


PROTEIN GTPASE DOMArN 
ACTIVATION. 


PD00930B 33.72 9.341e-20 65- 
106 


854 


PD00289 


PROTEIN SH3 DOMAIN REPEAT 
PRESYNA. 


PD00289 9.97 6.850e-ll 140-154 


,858 


PR00450 


RECOVERIN FAMILY SIGNATURE 


PR00450C 12.22 3.250e-25 68-90 
PR00450B ll.76 8.125e-23 22-42 

PE OO/l SAr* 1 6 S ft ft 07 A» 77 07 

rt\\}\) e \j\}u 1 o.jo o.yzue-zz yz- 

T19 PR004SOF 19 74 1 SK?p-10 

114-133 PR00450G 15.33 5.500e- 
19 166-187 PR004S0F 1? W 
4.375e-15 140-156 PR00450A 
13.58 1.857e-14 8-23 


860 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 74-1 17 


866 


BL00477 


Alpha-2-macroglobulin family thiolester 
region proicuib. 


BL00477L 23.51 7.480e-20 54-87 


867 


BL01078 


Molybdenum cofactor biosynthesis 
proteins. 


BL01078B 14.20 1.621e-20 408- 
429 BL01078A 10.16 2.000e- 13 
366-379 BL01078D5.99 3.455e- 
11 566-576 BL01078C 10.52 

1 7Q3p-1 1 SOI -SI 3 


868 


BL01177 


Anaphvlatoxin domain nrntein^ 


BL01 177E 20 64 5 800e-24 462- 
489 BL01177C 17.39 5.333e-19 
416-435 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e-15 44M59 


869 


BL01177 


Anaphylatoxin domain proteins. 


BL01 177E 20.64 5.800e-24 415- 
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442 BL01177C 17.39 5.333e-19 
369-388 BL01177B 13.61 7.840e- 
16 122-138 BL01177D 17.50 
1.900e- 15 394-412 


871 


BL50007 


x jiuapuauuy iuiumiui— apccilIC 

phospholipase X-box domain proteins 
prof. 


BL5000/A 19.61 1 .000e-40 322- 
368 BL50007D 19.54 1.000e-40 
059-63 1 BL50007B 20.90 6.700e- 
36 383-421 BL50007E 25.63 
y.ujie-jj /46-/o5 BL50007C 
8.97 5.200e-19 452-469 


872 


BL00972 


Ubiquitin carboxvl-terminal hvrirnlaspq 
family 2 proteins. 


DLuvy llv ZZ.dd 3.250e-17 90- 
1 1 j 


874 


PR00452 


SH3 DOMAIN SIGNATURE 


PR00452B 11.65 4.250e-09 370- " 

joO 


877 


BL00741 


Guanine-nucleotide dissociation 
stimulators CDC24 family sign. 


BL00741B 14.27 5.500e-13 1343- 

1 300 


878 


DM00215 


PROLINE-RICH PROTEIN 3. 


umvvzis 19.43 2.525e-09 52-85 


881 


PD02807 


APOLIPOPROTEIN E PRECURSOR 
APO-E GLYCOPROTEIN PLAS. 


PD02807E 10.90 4/702e-09 358- 
407 


882 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 7.188e-37 8-47 


885 


PF00023 


Ank repeat proteins. 


PF00023A 16.03 8.071e-09 10-26 


886 


PR00372 


BIOPTERIN-DEPENDENT 
AROMATIC AMINO ACID 

HYDROYVT A<sF cin\T a tt tt> it 
n 1 L-'IvWA. I LAoc olOiNA X UKJb 


PR00372B 10.30 9.308e-27 225- 
248 PR00372A 13.39 7.000e-24 
134-154 PR00372E 12.62 2.325e- 
23 360-380 PR00372C 7.90 
3.025e-22 289-309 PR00372F 
13.09 6.333e-21 395-414 
PR00372D 10.22 1.000e-19 329- 
345 


887 


BL00301 


GTP-binding elongation factors proteins. 


BL00301B 20.09 2.800e-24 103- 
13o BL00301A 12.41 4.316e-13 
21-33 


888 


BL00518 


Zinc finaer C3HC4 tvne n?I"Mf; fincWi 
proteins. 


DT AAC 1 O 1 O T"> 1 /T fry r\f\ o *\ 

BLOOMS 12.23 1 .667e-09 30-39 


889 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 4.906e-26 6-45 


890 


DM00179 


w KINASE ALPHA ADHESION T- 
CELL. 


DM00179 13.97 7.652e-09 113- 
IzJ 


892 


BL01022 


PTR2 family proton/oligopeptide 

SVmDOrtenj nrotpirK 


BL01022B 22.19 6.016e-14 72- 
118 BL01022E 23.51 1.173e-l2 
472-508 BL01022A 11.58 9. 13 5e- 
lz 42-01 BL01022D 9.42 3. 45 Se- 
ll 199-212 


893 


PD02407 


3-BISPHOSPHOGLYCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


894 


PD02407 


3 -BISPHOSPHOGL YCERATE- 
INDEPENDENT PHOSPHOGLYCER. 


PD02407K 12.59 6.529e-10 360- 
383 


895 


PR00237 1 


RHODOPSIN-LIKE GPCR 
SUPERFAMILY SIGNATURE 


PR00237B 13.50 9.100e-14 116- 
138 PR00237F 13.57 1.360e-13 
312-337 PR00237G 19.63 9.069e- 
13 353-380 PR00237E 13.03 
7.120e-12 243-267 PR00237D 
8.94 4.150e-ll 194-216 
PR00237A 1 1.48 4.375e-l 1 83- 
108 


896 


BL00129 


Glycosyl hydrolases family 31 proteins. 


BL00129D 16.76 8.258e-26 634- 
678 BL00129A 26.21 L720e-25 
384-430 BL00129E 22.60 4.857e- 
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ID 

NO: 


ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








23 698-734 BL00129C 15.12 
l.750e-22 596-624 BL00129B 
1 9. 1 9 5.89 le- 18 495-522 
BL00 129F 26. 1 9 7.545e- 15 814- 
852 


897 


BL00598 


Chromo domain proteins. 


BL00598 14.45 1.220e-13 9-31 


898 


BL00518 


Zinc finger, C3HC4 type (RJNG finger), 
proteins. 


BL00518 12.23 6.000e-09 396-405 


899 


PD01101 


INHIBITOR HEAVY CHAIN 
CHANNEL IN. 


PD01 101 B 21.53 l.OOOe-40 274- 
327 PD01101D24.45 1.000e-40 
457-512 PD01101A18.25 6.268e- 
23 83-117 PD01101C 12.69 
1.237e-16 366-386 PD01101E 
6.73 7.750e- 12 566-576 


900 


PR00600 


PROTEIN PHOSPHATASE PP2A 55KD 
REGULATORY SUBUN1T 
SIGNATURE 


PR00600A 1 1.61 5.979e-09 31-52 


901 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FINGER METAL-BINDING NU. 


PD01066 19.43 8.116e-31 24-63 


903 


BL011I5 


GTP-binding nuclear protein ran proteins. 


BL0I I I5A 10.22 1.509e-I I 21-65 


906 


DM00215 


PROLINE-RICH PROTEIN 3. 


DM00215 19.43 2.1 74e- 13 539- 
572 DM00215 19.43 4.750e-12 
549-582 DM002I5 19.43 9.824e- 
11 551-584 DM00215 19 41 
2.929e- 10 548-581 DM002I5 
1 9 43 4 054e- 1 0 550-583 
DM00215 19.43 5.339e- 10 552- 
585 DM00215 19.43 7.1 07e- 10 
544-577 


907 


PR00988 


URIDINE KINASE SIGNATURE 


PR00988A 6.39 6.276e-12 314- 
332 


908 


BL00107 


Protein kinases ATP- binding region 
proteins. 


BL00107A 18.39 5.950e-17 1125- 
1156 


909 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 5.950e-17 1118- 
1149 


910 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e- 13 150- 
181 


! 911 


BL00107 


Protein kinases ATP-binding region 
proteins. 


BL00107A 18.39 8.560e-13 150- 
181 


912 


. PF00856 


SET domain proteins. 


PF00856A 26.14 4.553e-ll 243- 
280 


913 


PF00628 


PHD-finger. 


PF00628 15.84 6.400e-13 197-212 


914 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 1.000e-27 435- 
459 PR00962G 15.71 4.086e-26 
593-6 1 8 PR00962B 1 1 .98 9. 1 22e- 
26 296-319 PR00962A 13.28 
6.143e-22 15-34 PR00962C 8.00 
4 000e-21 348-369 PR00962F 
12.39 9.769e-2 1 552-572 
PR00962H 13.32 2.636e-20 623- 
643 PR009621 11.68 9.786e-20 
692-712 PR00962E 8.81 2.915e- 
18 515-534 


915 


PR00962 


LETHAL(2) GIANT LARVAE 
PROTEIN SIGNATURE 


PR00962D 10.40 L000e-27 365- 
389 PR00962G 15.71 4.086e-26 
523-548 PR00962A 13.28 6.143e- 
22 15-34 PR00962C8.O0 4.000e- 
21 278-299 PR00962F 12.39 
9.769e-21 482-502 PR00962H 
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NO. 
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RESULTS* 








13.52 2.636e-20 553-573 
PR00962I 1 1.68 9.786e-20 622- 
642 PR00962E8.81 2.915e-18 

AA< AAA 
44 J -404 


916 


BL00134 


Serine proteases, trypsin family, histidine 
nrotein*? 


BL00134A 1 1.96 5.886e-14 90- 


917 


BL00478 


LIM domain nrntf»inQ 


r>LUU4/5b 14.79 8.393e-13 21 1- 
226 BL00478B 14.79 6.712e-10 

LI 1-ZOO 


918 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 5.729e-09 973- 
988 


922 


BL00150 


Acylphosphatase proteins. 


BL00150 25.33 1.000e-40 37-84 


924 


DM00031 


IMMUNOGLOBULIN V REGION. 


DM0003 IB 15.41 8.063e-09 79- 
J 13 


925 


BL00072 


Acyl-CoA dehydrogenases proteins. 


BL00072D 30.08 2.837e-24 280- 
33 1 BL00072E 24. 12 8.200e-24 
368-411 BL00072C 25.30 7.873e- 
20 226-267 BL00072B 9.48 
6.049e-12 183-196 


927 


BL00237 


G-protein coupled receptors proteins. 


BL00237C 13.19 1.692e-13 229- 
256 BL00237A 27.68 6.657e-13 
90-130 BL00237D 1 1.23 9.571e- 
13 290-307 


928 


BL01033 


Globins profile. 


BL01033A 16.94 7.923e- 18 25-47 
BL01033B 13.81 1.000e-15 93- 
105 


929 


BL00216 


Sugar transport proteins. 


BL00216B 27.64 8.714e-13 203- 
253 


932 


BL00415 


Synapsins proteins. 


BL00415N 4.29 9.519e-10 353- 
397 BL004 1 5N 4.29 2. 1 1 7e-09 
63-107 BL00415N4.29 3.628e-09 
57-101 BL004 1 5N 4.29 5.664e-09 
347-391 


933 


PD02448 


TRANSCRIPTION PROTEIN DNA- 
BINDIN. 


PD02448A 9.37 1 .000e-40 46-85 
PD02448B 10.17 1.000e-40 85- 
133 PD02448C 13.62 1.000e-40 
152-189 PD02448E 11.33 9.000e- 
30 223-249 PD02448F 14.22 
9.654e-2 5 267-291 PD02448D 
1 1.48 3.659e-l 8 197-211 
FUUZ44<sCj 10.73 7.857e-16 293- 
306 


934 


DM00191 


w SPAC8A4 04f RF^TSTANrP 
SPAC8A4.05C DAUNORUBICIN. 


JJMUUiyiD 13.94 9.083e-10 136- 
175 


935 


BL01115 


GTP-btnding nuclear protein ran proteins. 


BL01115A 10.22 4.696e-10 67- 
111 


936 


BL00019 


Actin in-type actin-binding domain 
proteins. 


BL00019D 15.33 8.138e-14 865- 
895 


937 


PR00762 


CHLORIDE CHANNEL SIGNATURE 


PR00762A 14.22 4.000e-22 183- 
201 PR00762C9.29 1.000e-21 
268-288 PR00762E 12.07 3.250e- 
20 520-537 PR00762D 1 1 .29 
1 .000e- 1 9 470-49 1 PR00762F 
15.12 L429e-19 538-558 
PR00762B 12.12 1.818e-18 214- 
234 PR00762G 14.13 3.455e-17 
577-592 


938 


BL00027 


'Homeobox* domain proteins. 


BL00027 26.43 9J00e-25 291-334 


939 


DM01111 


4 kw PHOSPHATASE 


DM01 11 IE 17.28 1.568e-10 248- 
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SEQ 
in 

NO: 


ACCESSION 

ma 


DESCRIPTION 


RESULTS* 






TRANSFORMING 61K PDF I. 


297 DM0! 11 IE 17.28 5.1 68e- 10 

5 .263e-09 279-325 DM01U1M 
iu.o/ o.o/He-uy yi i-yjj 


940 


BL00107 


Protein kinases ATP-binding region 

n rr\tf* in c 
pi uicuio. 


BL00107B 13.31 I.000e-14 293- 
ifiO Rinnin7A i 8 iq a n 

229-260 


942 


BL01160 


Kinesin light chain repeat proteins. 


BL01 160B 19.54 9.832e-l 1 543- 

Dy 1 


943 


PD01066 


PROTEIN ZINC FINGER ZINC- 
FTNOFR MPT AT -RINDING NI I 


PD01066 19.43 3.500e-35 8-47 


945 


BL00989 


Clathrin adaptor complexes small chain 

nmt"£*tn c 
pi ULCUlo. 


BL00989B 26.51 LOOOe-40 66- 

I J / DL,\J\)yoy/\ 1 1.00 l.UUUe-lj 

J 17 


946 


PR00178 


FATTY ACID-BINDING PROTEIN 
STGNAT11RF 


PR00178D 13.52 9.57 le-09 450- 

df%Q 
Hvjy 


947 


BL00178 


Aminoacyl-transfer RNA synthetases 
class-I proteins. 


BL00178B 7.11 4.857e-09 713- 
724 




PF006951 


rii u- linger. 


DCAA£7 C 1 < QA Q A 1 1 A OA "1 ~i 1 £. 

rrUUoZo 1X54 o.4Ize-14 zUl-zTo 




RT 0,09 1£ 


ougar uranspon proieins. 


DI AA7 1 /CD T7 iC/| *"> Acn_ 1 A 1 OA 

230 


952 


PR00926 


MITOCHONDRIAL CARRIER 
PROTEIN SIGNATURE 


PR00926F 17.75 4.300e-l 1 26-49 
PR00926F 17.75 6.348e-09 134- 

1 ^7 
1 J / 


955 


PF00109 


Beta-ketoacyl synthase. 


PF00109 13.08 2. 846e- 12 342-357 


y J I 


dp aaa/cq 


ALUU-KJb 1 U RfcDUC 1 Abb 
SIGNATURE 


PR00069A 16.01 8.826e-24 26-51 
PR00069B 11.33 1.514e-17 86- 

iac nn AAA^A/"^ ni o oir„ 1/1 

105 rKUUOoyC 16.03 8.81 6e- 14 
155-173 




rruujoj 


Acetyltransferase (GNAT) family. 


DCAACQ1 A n CO C CAA. 1 A z*o 1 

Fr0U583A 12.53 5.500e-10 631- 
642 


-/O 1 


pRnn^95? 

.r IyUUjZo 


f.Tp RTMnrMn cadi ddi^ytptxi 
^TflNATITRF 

OlVJINrVl KJ L\JZ 


PPAA17C A 1 A £7 0 "7/1 Aa 1 A *7 1 1 


962 


BL00354 


HMG-I and HMG-Y DNA-binding 

Hnmain i"\rAtp»ino f A-J-TLliAAlf^ 


BL00354A 3.83 9.438e-10 1489- 

iHyy 


963 


BL00354 


HMG-I and HMG-Y DNA-binding 

Hnmain nrAtpinc ( A 4-T'_Vinr\l/''\ 
uuiilaiii piuidlla ^/A » 1 -UUUis. ). 


BL00354A 3.83 9.438e-10 1489- 


964 


BL00027 


'Homeobox' domain proteins. 


BL00027 26.43 7.188e-27 53-96 


965 


PF000Q9 


i ruponiii. 


PPAAQQO A 1 A. £7 7 /!7 1 ^ AO. CC 1 

rruuyyzA 10.0/ z.4Zie-oy joi- 
616 


966 


PR00515 


5-HYDROXYTRYPTAMENE IF 


PR005I5D7.91 5.74 le-09 13-33 


967 


BL00579 


Ribosomal protein L29 proteins. 


BL00579B 21.99 5.065e-21 164- 

J y^t 


970 


BL00504 


Fumarate reductase / succinate 
ucuyui ugciiase r/\u-oinciing sue 
proteins. 


BL00504C 18.68 2.227e-24 34-59 

I3JL.UU3U4JJ lU/fo /.ZOie-Zl fj-yj 


973 




uvi yji ivcr neucuoc. 


PPAA^RA A 1 7. 77 /I 77At» AO 7/10 
rrUUDoUA 1 J.J / 4. /ZUe-Uy Z4y- 

271 


974 


PR00456 


RIBOSOMAL PROTEIN P2 


PR00456F5.86 1 .OOOe- 1 0 242-254 


975 


BL00237 | 


G-protein coupled receptors proteins. 


BL00237A 27.68 4.429e-22 99- 
139 


976 


BL0003 1 


Nuclear hflrmnnp<; rprf*ntnr<: HNA- 

binding region proteins. 


RI 0001 1 A 1 Q SS 7 1 SR^-T1 A(\ 

DLUUUJlrt ly.JJ /.I JOC-JJ OU-7J 

BL00031B 22.25 5.500e-28 94- 
126 


977 


PD00066 


PROTEIN ZINC-FINGER METAL- 
BINDI. 


PD00066 13.92 8.200e-16 196-209 
c PD00066 13.92 8.200e- 16 336-349 
>D00066 13.92 2.385e- 15 476-489 



184 



WO 01/57190 



PCT/USO 1/04098 



SEQ 
ID 

NO; 


| ACCESSION 
NO. 


DESCRIPTION 


RESULTS* 








PD00066 1 3.92 9.308e- 15 252-265 
PD00066 13.92 2.800e- 14 448-461 
PD00066 13.92 4.600e-14 392-405 
PD00066 13.92 5.200e-14 280-293 
PD00066 13.92 4.000e-13 224-237 
PD00066 13.92 4.429e-12 308-321 
PD00066 13.92 9.571e-12 420-433 
PD00066 13.92 6.870e- 11 168-181 


978 


BL00721 


Formate-tetrahydrofolate Iigase proteins. 


BL00721B 13.21 1.000e-40 346- 
401 BL00721D 13.90 1.000e-40 
538-592 BL00721E 13.46 l.OOOe- 
40 597-646 BL00721I 18.79 
2.500e-40 814-860 BL00721H 
21.20 8.239e-39 763-814 
BL00721A 15.31 9.719e-32 287- 
321 BL00721C 16.92 4.000e-30 
498-535 BL0072 IF 15.96 8.232e- 
27 660-702 BL00721G 7.97 
3.017e-10 721-734 


981 


PD00126 


PROTEIN REPEAT DOMAIN TPR 
NUCLEA. 


PD00126A 22.53 2.552e-09 180- 
201 


982 


BL00869 


Renal dipeptidase proteins. 


BL00869C 12.58 3.172e-19 59-95 
BL00869E 13.12 9.129e-18 120- 
157 BL00869J 15.60 6.032e-17 
270-310 BL00869H 11.08 1.840e- 
16 219-242 BL00869G 13.55 
2.543e-16 192-214 BL00869F 
12.77 7.031e-14 157-192 
BL00869I 12.92 3.274e-12 242- 
270 BL00869D 14.02 5.282e-10 
95-124 BL00869B 15.55 9.382e- 
10 31-61 


983 


PR00196 


ANNEXIN FAMILY SIGNATURE 


PR00I96F 13.89 2.125e-09 92-108 


984 


BL00485 


Adenosine and AMP deaminase proteins. 


BL00485D 30.82 2.427e-10 154- 
209 



* Results include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 



TABLE 4 



SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


2 


lg 


Immunoglobulin domain 


3.9e-17 


60.3 


3 


HSP90 


Hsp90 protein 


0 


1548.4 


6 


tsp 1 


Thrombospondin type 1 domain 


0.002 


22.1 


7 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


6.7e-08 


27.3 


9 


PWWP 


PWWP domain 


8.1e-16 


66.0 


12 


Clq 


Clq domain 


1.7e-26 


101.5 


13 


Clq 


Clq domain 


2e-20 


81.3 


14 


Aa_trans 


Transmembrane amino acid 
transporter protein 


2.7e-42 


153.9 


15 


El-E2_ATPase 


E1-E2 ATPase 


6.3e-124 


4122 


16 


trypsin 


Trypsin 


1.2e-87 


278.6 


17 


ig 


Immunoglobulin domain 


7.6e-I2 


43.2 


18 


lectin c 


Lectin C-type domain 


0.0003 


21.2 


20 


AlphaJLfucos 


Alpha-L-fucosidase ! 


l^e-217 


736.5 
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SEQ ID 

NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


22 


pkinase 


Eukaryotic protein kinase domain 


3.3e-87 


303.1 


23 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


24 


pkinase 


Eukaryotic protein kinase domain 


2.7e-85 


296.8 


25 


ank 


Ank repeat 


5.5e-14 


59.9 


27 


pkinase 


Eukaryotic protein kinase domain 


1.5e-100 


347.4 


28 


spectrin 


Spectrin repeat 


4e-57 


203.2 


29 


spectrin 


Spectrin repeat 


4e-57 


203.2 


30 


WD40 


WD domain, G-beta repeat 


1.2e-07 


38.8 


33 


rrm 


RNA recognition motif. 


1 . 1 e- 1 7 


72.2 


34 


rrm 


RNA recognition motif. 


I.le-17 


72.2 


36 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


3e-36 


117.3 


37 


ank 


Ank repeat 


5.9e-25 


96.3 


38 


SRF-TF 


SRF-type transcription factor 


1.4e-36 


133.9 


40 


alk_phosphatase 


Alkaline phosphatase 


0 


1034.9 


44 


zf-C2H2 


Zinc finger, C2H2 type 


8.6e-103 


354.9 


45 


sugarjx 


Sugar (and other) transporter 


3.1e-08 


40.3 


47 


7tm_2 


7 transmembrane receptor (Secretin 
family) 


6.4e-79 


275.6 


50 


zf-C2H2 


Zinc finger, C2H2 type 


1.3e-98 


341.0 


51 


filament 


Intermediate filament proteins 


1.2e-176 


600.3 


52 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.7e-I0 


37.7 


53 


Cadherin_C_ter 
m 


Cadherin cytoplasmic region 


1.9e-94 


327.2 


54 


SJ00 


S-100/ICaBP type calcium binding 
domain 


5.2e-18 


73.3 


58 


inositol_P 


Inositol monophosphatase family 


5e-13 


49.8 


59 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


8.8e-46 


147.6 


60 


Kunitz_BPTI 


Kunitz/Bovuie pancreatic trypsin 
inhibito 


3.7e-47 


148.6 


62 


DAD 


DAD family 


2.5e-74 


260.3 


63 


MOZ SAS 


MOZ/SAS family 


5.9e-133 


455.1 


64 


MOZSAS 


MOZ/SAS family 


1.7e-123 


423.6 


65 


ras 


Ras family 


9.3e-89 


308.3 


67 


Hamlpjike 


Haml family 


3.7e-49 


176.7 


68 


7trnJ 


7 transmembrane receptor (rhodopsin 
family) 


5.2e-39 


126.1 


70 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-112 


387.3 


71 


Peptidase_M41 


Peptidase family M41 


1.2e-l 10 


381.0 


72 


abhydrolase 


alpha/beta hydrolase fold 


9.8e-05 


26.5 


81 


K tetra 


K+ channel tetramerisation domain 


0.022 


-16.8 


82 


pkinase 


Eukaryotic protein kinase domain 


5e-49 


176.3 


84 


AAA 


ATPases associated with various 
cellular act 


1.3e-77 


271.3 


o c 

85 


homeobox 


Homeobox domain 


1.4e-28 


108.3 


87 


TGF-beta 


Transforming growth factor beta like 


6.7e-68 


210.2 


91 


mitocarr 


Mitochondrial earner proteins 


4.6e-57 


198.5 


95 


adenylatekinase 


Adenylate kinase 


l.le-15 


60.0 


96 


»g 


Immunoglobulin domain 


4.1e-20 


69.8 


99 


CNH 


CNH domain 


3.4e-120 


412.7 


100 


homeobox 


Homeobox domain 


7.4e-32 


119.3 


i ft i 

lUt 


_p nn 
ZI-CZHZ 


Zinc linger, C2H2 type 


O Ha. AH 


1 Ht\ Q 
1 /U.O 


102 


zf-C2H2 


Zinc finger, C2H2 type 


4.4e-89 


309.4 


103 


dynamin 


Dynamin family 


1.4e-150 


513.6 


104 


lectin c 


Lectin C-type domain 


4.2e-15 


63.6 


105 


lectin_c 


Lectin C-type domain 


4.2e-15 


63.6 


108 


metalthio 


Metallothionein 


2e-25 


97.9 
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oMJ ID 

NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 


1 12 




ni>pzi//aipna crysiaiiin ramiiy 


z.oe-zU 


77 7 
//./ 


1 15 


FF 


ciongdiion iacior i o 


3.oe-oJ 


77 1 1 
ZZ1-1 


116 


jugal li 


ougai vdiiu uiiieij transporter 




771 1 
ZZJ. 1 


118 


patnlacp 

vaialaoC 




u 


1 1 ^9. O 

i iDo.y 


119 


UCH 


I [Kini I lf"»n ^ v arnAV\/l tArm trio 1 

uuiijuuin cdiDoxyi-ierniinai 

nvdrnlaQp famil 
ny vii ^jioljC/j iciiiiii 


le- lu 


1A A 


122 


metalthio 


Metallothionein 


2.8e-25 


97.4 


125 


adh <;hnrt 

civ.il 1 ollVJi L 


M1U1 1 l/lldUl QCI iy Ul UECllaoC 


1 6» 


104.0 


126 


KRAB 


IVIvr\.r> L/UA 


/.ye-zj 


o^ o 
yj.y 


127 


O-alnh^ 


VJ-JJI vJLclil dipild oUuUllll 


1*> 7/tO 


HA1 O 


128 


mito carr 


Mitochondrial carrier proteins 


2e-65 


227.2 


131 


FF1 RD 


jcr-i guanine nucleotide excnange 

Hnmciin 
UUllldlli 


A Oo 


i on c 


132 


GYF 


I . r* nArrfeOITI 

u i r uomdin 


A Qo Oft 


1UO.O 


133 


GYF 


GYF domain 


4.9e-28 


106.6 


114 


JipOLdllll 


Lipocalin / cytosolic fatty-acid 
binding pr 


z.ie-ii 


1 1 A 1 

1 19.1 


IIS 


JJlvIJJaoC 


Eukaryotic protein kinase domain 


J.Je-oo 


299.5 


116 


ank 


Ank repeat 


z.ze-z9 


1 11.1 


l j / 


IT O 


Small cytokines 
(intecrine/cherookine), inter 


j.le-18 


C rt 

65.2 


1 10 


yji ivJUAal UCV^ 


Pyridoxal-dependent decarboxylase 
conse 


U.UUU1 1 


1 A A 

ly.O 


140 


cadherin 


Cadherin domain 


1.3e-88 


307.8 




pftianrl 
CLliaJIU 


nr nana 


j./e-ij 


i n a i 


141 




Acyltransferase 


ze-zv 


1 I 1 .Z 


146 


Cjf LUU1I UI1J6 C 


Cytochrome c 


l./e-ii 


124.7 


147 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.3 


14R 


rUZ, 


rLJZ. domain (Also known as DHR or 


1 .7e-09 


45.0 


149 


aido ket red 


Aldo/keto reductase family 


7.4e-189 


640.8 


1 so 


iiuineuDOX 


Homeobox domain 


1 AO 


38.7 


1S1 


PcftiirlnTT cwntri 

racuuuu bynm 
1 


tRNA pseudouridine synthase 


4. /e-j/ 


203.0 


152 


3 hlrv H rr> 1 a q 


aipjia/ueid nyuroidse loiu 


1 7» 11 


i i c n 


153 


PDZ 


PFl7 Hrtinijin ( Alert Irn A\i;n oc T*il-II? /vr* 

y YJi-i uuiiidin ^/\iou Known db lyrutv or 

VJLjVJJ J, 


1 1 » no 
i , t e-uy 


A^ A 


156 


PHD 


PHD-fmger 


7.6e-15 


62.8 


157 


fh3 


h i r\frtn^/^tiri i~\/r^^> ITT rlrtmci'iri 
riUi UHCUl III type ill UUlLLalil 


U.U1 J 


7 1 O 

zi.y 


158 


hntn paViav 


jionieouOA uoiiidiij 


7 7ft 77 

z. /e-z/ 


1 C\A 1 


160 


PWI 


I VY1 UUIIldLll 


1 Oft 7/1 

j.ye-z*f 


Q1 A 

y^.o 


162 


DnaJ 


DnaJ domain 


2e-06 


34.8 


164 


Cbl N 


v^dl proio-onLogene rs-iei uudoi 
domain 


8ft 1 17 

oe- li/ 


Af\ 1 ^ 

4U1 .j 


166 


liiciaiLiinj 


xvieiaiioinionem 


1 1ft 7< 

j. ie-zo 


i nn 
1UU.O 


167 


LRR 


Leucine Rich Repeat 


0.00069 


26.3 




nonnogen 


Fibrinogen beta and gamma chains, 

V-* - LCI 111 


r "3 ft i on 

D.Je-150 ; 


61 1.4 


170 
1 /u 


iiuruiogcii_v^ 


rionnogen oeta ana gamma cnains, 

LCI 111 


!>.Je-loU 


611.4 


171 


flhrinAO:Pn C~* 
iiui mvjgcii 


rionnogen oeia anu gamma cnains, 
C-term 


l e- 1 4y 


C 1 A O 
J 1 U.O 


173 


hompnhn'v 


nuuicuuciA uuiiidiii 


1 <\ft 70 

i . je-zy 


1116 
1 1 1 .0 


174 


FYVE 


FYVE zinc finger 


7.4e-28 


103.8 


175 


GRIP 


GRIP domain 


3.9e-08 


40.5 


182 


pkinase 


Eukaryotic protein kinase domain 


3.4e-71 


250.0 


185 


CAP GLY 


CAP-Gly domain 


5.6e-51 


182.8 


186 


TBC 


1 J3C domain 


2.2e-50 


180.8 


Ll87 


TBC 


TBC domain 


2.2e-50 


180.8 
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orn in 

NO: 


PFAM NAMF 


DFSCRIPTION 


t~\ X/ O III A 

p*va me 


DC* A M 

SCORE 


188 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


4e-13 


57.0 


189 


Kelch 


Kelch motif 


5.2e-106 


365.6 


190 


Tropomyosin 


Tropomyosins 


3.8e-171 


535.4 


192 


Rieske 


Rieske [2Fe-2S] domain 


0.0016 


18.5 


199 


ig 


Immunoglobulin domain 


5.9e-19 


66.1 


202 


EGF 


EGF-like domain 


3.4e-54 


193.5 


203 ■ 


trefoil 


Trefoil (P-type) domain 


le-24 


95.5 


204 


TBC 


TBC domain 


8.5e-38 


139.0 


205 


efhand 


EF hand 


0.0096 


22.6 


206 


ISK_Channel 


Slow voltage-gated potassium 
channel 


0.0031 


8.1 


207 


trefoil 


Trefoil (P-type) domain 


2.9e-48 


173.7 


209 


Ribosomal SI 3 


Ribosomal protein S13/S18 


1.2e-78 


274.7 


210 


hemopexin 


Hemopexin 


1.3e-62 


221.5 


213 


TBC * 


TBC domain 


2.5e-48 


174.0 


255 


Basic 


Myogenic Basic domain 


4.3e-50 


179.8 


216 


Ribosomal_L24 


KOW motif 


8.2e-23 


89.2 


222 


fh3 


Fibronectin tvoe III domain 


7.3e-141 


481.4 


223 


cofilin ADF 


Cofilin/tronornvosin-tvne actin- 
binding pr 


9.3e-47 


168.8 


224 


efhand 


EF hand 


6.1e-06 


33.2 


225 


Pterin_4a 


Pterin 4 alpha carbinolamine 
dehvdrata^e 


9.3e-42 


152.1 


228 


ABC tran 


ARC tran^rvortpr 


4.1e-l 10 


379.2 


234 


El DerP2 DerF 
2 


El family 


3.7e-90 


312.9 


235 


El DerP2 DerF 
2 


EI family 


1.6e-48 


174.6 


237 


PMP22 Claudin 


PMP-22/EMP/MP20/Claudin familv 

M. I'll * € f LjItA 1 f 1TJJ. ^- \Jf \>1UUUU J KJ41111 J 


1.7e-25 


98.1 i 


238 


Opiods neurope 


Vertebrate endogenous onioids 
neurope 


1.8e-159 


543.2 


239 


eIF-5a 


Eukaryotic initiation factor 5 A 
hypusine 


5.9e-104 


358.8 


240 


Aminooxidase 


Flavin containing amine oxidase 


2.5e-ll 


37.8 


243 


zf-C2H2 


Zinc finger, C2H2 type 


2.1e-99 


343.6 


244 


Band 7 


SPFH domain / Band 7 family 


2.3e-53 


190.7 


245 


ank 


Ank repeat 


I.6e-88 


307.5 


246 


zf-C2H2 


Zinc finger, C2H2 type 


6.7e-49 


175.9 


247 


actin 


Actin 


2.3e-42 


140.3 


248 


ER lumen recep 
t 


ER lumen protein retaining receptor 


2.4e-155 


529.5 


250 


PMP22_Claudin 


PMP-22/EMP/MP20/Claudin family 


2.2e-38 


140.9 


252 


Collagen 


Collagen triple helix repeat (20 
copies) 


1.4e-13 


58.6 


255 


C2 


C2 domain 


0.052 


7.8 


257 


CAPGLY 


CAP-GIy domain 


1.4e-20 


81.8 


260 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


261 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


262 


WD40 


WD domain, G-beta repeat 


9.9e-62 


218.5 


263 


cofilin_ADF 


Coftlin/tropomyosin-type actin- 
binding pr 


7.8e-21 


82.6 


264 


Ribosomal_L14 


Ribosomal protein L14p/L23e 


9.2e-10 


40.6 


265 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


266 


SAPA 


Saposin A-type domain 


4.4e-27 


103.4 


267 


ABC tran 


ABC transporter 


9.5e-39 


142.2 


269 


RibosomaI_H4 


Ribosomal protein L14p/L23e 


6.2e-62 


219.2 


270 


abhydrolase 


alpha/beta hydrolase fold 


0.042 


-3.3 


272 


ras 


Ras family 


4.3e-87 


302.8 
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UL-^CKlr 1 ION 


p-value 


PFAM 
SCORE 


273 




RMA rf»rr»onitir\n mntlf 
ivi > /v i v^vginuuH muni. 


0 074 

U.U / H- 


14 £ 


275 


linocalin 


Lj11J\J\'CLiui / yyLUoUllC latljf-avlLl 

binding nr 


Z.JC-4 I 


14A 4 


276 


ras 


Ras family 


I le-67 


238.3 


211 


UCH 


Ubiouitin carhoxvl-terminal 
hydrolase, famil 


l.2e-147 


503 9 


278 


START 


START domain 


3.2e-09 


44.1 


279 


WD40 


WD domain G-beta reneat 


1 .8e-27 


104.7 


282 


G-patch 


G-patch domain 


7.8e-22 


86.0 


287 


Anti_proliferat 


BTG1 family 


1.2e-101 


351.0 


289 


KRAB 


KRAB box 


7.1e-21 


82.8 


293 


7tm_3 


7 transmembrane receptor 


3.3e-73 


256.6 


295 


SET 


SET domain 


5e-30 


113.2 


296 


Pyridox oxidase 


Pvridoxaminp 5'-nhosnhafp oxidase 


I.JC / \J 


?6R ft 


297 


rrm 


RN A recognition motif 

XVI. ^ J V 1 V» VAVsll Ullflli.. 




1fi7 0 


298 


Ubie_methyltran 


ubiE/COQ5 methyltransferase family 


6.3e-05 


-96.3 


299 


IJbie methvltran 


uuic/ouyj HlCUljr UlalloxCt aoC idlilliy 


a nft94 


1 to 1 
-1 1 0. 1 


301 


Cvt reductase 


F A D/NJ A D-HinHino Pvtnrhrnmp 

reductase 


/ . / C-O 1 


7 1 5 ^ 


302 


G -natch 


vj jjait^ii uvjiHd.ui 




OU. / 


307 


7tm 1 


/ iicuuMiiGiiiurdiic recepior ^rnouopsin 
famil 


7 7** A1 


no n 
13o.Z 


308 


PH 


PfT domain 

111 U V/J lldlll 




17 R 


310 


7tm 1 


7 tran^mpmhranp rprpntnr /YhnHrmcin 

familv^ 


1 4p R4 


77H 8 
Z /U.o 


311 


Rhodanese 


Rhodanese-like domain 




976 7 


312 


tubulin 


Tubulin/Fts7 famil v 

iuuuiui/1 iciiuiiy 


4 Qe-?)i^ 


y\j j.o 


314 


SURF4 


SURF4 famil v 


1 ?p-10Q 


676 6 


325 


IMS 


imnB/mucB/sarnR familv 

*** k^ikji M.iiu\st_s/ jciiiiLJ L&niiiy 


iiC JO 


9ft7 S 


327 


cadherin 


Cadherin domain 

\->U.lXllV'X ill Uv/llldlll 


4 ^p-Ql 

t T.JC*7 I 


^ 1 6 ft 

J 1 U.U 


329 


NAC 


NAC domain 

x UV/111441X1 


? 1p-?R 


1ft7 R 


330 


IP trans 


Phosohatidvl inositol transfer nmtein 

X llViJUIlU.HUJr llllVVOlLV/i 11 UJ lOlVl \Jl\J\.\sLlk 


U.JC"70 


7 

JJO. / 


332 


TFIIS 


TranscriDtion factor S-ll (TFILS 1 * 


8 8e-0S 


99 ^ 


337 


zf-C2H2 


Zinc finger, C2H2 type 


3.6e-61 


216.6 


340 


AIRS 


AIR svnthase related nrotein 


4e-32 


I9ft 9 


343 


annexin 


Annexin 


4.6e-80 


970 4 


346 


Stathmin 


Stathmin familv 


1 .8e-90 


314 ft 


347 


Ribosoraal LI 6 


Ribosomal protein L16 


4.6e-09 


34.9 


348 


lactamase B 


iVf eta] lo-beta- 1 a rta mav ^i i npr Fa m i 1 v 


ft (117 


-6 ft 


351 


efhand 


EF hand 


7 Sp-14 

Z..JC It 


61 ft 


353 


lectinc 


Lectin C-type domain 


L3e-05 


32.1 


354 


WD40 


WF) domain fi-Hpta rprw»nt 


9 7a- 18 


74 S 


360 


lipocalin 


T.inocalin / rvto«:olir fattv-ariH 

binding pr 


O.JC- 117 


3R 3 


362 


Acetyltransf 


Acetvltrcinsfera^p TGNAT^ familv 


ft ftftlQ 


94 Q 


365 


tRNA-synt 1 


tRNA synthetases class in I , M and 
V) 


4.6e-185 


628.2 


366 


Sulfatase 


Sulfatase 


6 le-228 


770.6 


368 


START 


START domain 


3.8e-ll 


50.5 


369 


pkinase 


Eukaryotic protein kinase domain 


2.4e-10 


41.3 


370 


ACBP 


Acvl CoA binding nrotein 


4.4e-56 


199 7 


371 


pkinase 


Eukarvotic nrotein kinase domain 

x-»**xvc*x jr VUv fJxUtVJxi (VUlCuv Civil J am 


1 fie-94 


327 5 


373 


EGF 


EGF-like domain 


2.6e-12 


54.3 


375 


zf-C2H2 


Zinc finger, C2H2 type 


8.2e-64 


225.4 


377 


KRAB 


KRAB box 


3.7e-27 


103.7 


379 


SET 


SET domain 


7.3e-61 


215.6 


380 


Glyco transf 8 


Glycosyl transferase family 8 


0.0028 


-40.1 


381 


zf-C2H2 


Zinc finger, C2H2 type 


4.3e-06 


33.7 


383 


Glyco_transf_8 


Glycosyl transferase family 8 


0.0028 


-40.1 



189 



WO 01/57190 



PCTAJSO 1/04098 



SEQID 

NO: 


PFAM NAME 


DESCRIPTION 
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384 


RasGEF 


RasGEF domain 


8.1e-43 


155.7 | 


385 


TBC 


TBC domain 


0.017 


-66.6 


389 


Glycos_transf_2 


Glycosyl transferases 


I.3e-I5 


65.3 


390 


Na Ca Ex 


Sodium/calcium exchanger protein 


3.9e-l05 


362.7 


391 


fh3 


Fibronectin type III domain 


4.1e-102 


352.6 


392 


fh3 


Fibronectin type III domain 


3.4e-45 


163.6 


393 


m3 


Fibronectin type III domain 


3.4e-45 


163.6 


394 


ldl_recept_b 


Low-density lipoprotein receptor 
repeat 


7.1e-49 


175.8 


395 


RibosomalJL30 


Ribosomal protein L30p/L7e 


0.0023 


16.0 


396 


Oxysterol BP 


Oxysteroi-binding protein 


1.5e-94 


327.5 


397 


RDS_ROM3 


Peripherin/rom-1 


2.9e-33 


123.9 


399 


lactam ase_B 


Metallo-beta-lactamase superfamily 


3.4e-39 


143.6 


402 


F-box 


F-box domain. 


0.0002 


28.1 


403 


CLPjDrotease 


Clp protease 


4.8e-64 


226.2 


405 


Ribosomal L35 
Ae 


Ribosomal protein L35Ae 


6e-77 


269.0 


406 


LIM 


LIM domain containing proteins 


0.00021 


20.7 


410 


tRNA-synt_lc 


tRNA synthetases class I (E and Q) 


le-236 


799.8 


411 


NTP transf 2 


Nucleotidyltransferase domain 


3.9e-16 


67.0 


412 


DEAD 


DEAD/DEAH box helicase 


0.00016 


17.2 


414 


DUF94 


Domain of unknown function DUF94 


0.00011 


26.9 


415 


tubulin 


Tubulin/FtsZ family 


4.5e-289 


973.7 


420 


SET 


SET domain 


3.3e-57 


203.5 


421 


WD40 


WD domain, G-beta repeat 


6.1e-29 


109.6 


423 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-39 


144.9 


424 


pkinase 


Eukaryotic protein kinase domain 


8.9e-75 


261.8 


428 


LIM 


LIM domain containing proteins 


1.8e-34 


126.7 


431 


kazal 


Kazal-type serine protease inhibitor 
domain 


3.7e-18 


73.8 


432 


SH2 


Src homology domain 2 


1.4e-67 


198.4 


433 


zf-C2H2 


Zinc finger, C2H2 type 


2.8e-144 


492.7 


434 


ras 


Ras family 


0.012 


-106.8 


436 


E1-E2 ATPase 


El -E2 ATPase 


1.6e-117 


391.0 


437 


RNAjjoI A 


RNA polymerase alpha subunit 


0 


1077.7 


438 


PHD 


PHD-finger 


1.6e-ll 


51.7 


439 


lectin c 


Lectin C-type domain 


4.7e-30 


113.3 


440 


zf-C2H2 


Zinc finger, C2H2 type 


l.le-65 


231.6 


441 


aires tin 


Arrestin (or S-antigen) 


2.9e-254 


858.1 


442 


aminotran_3 


Aminotransferases class-Ill 
pyridoxal-pho 


8.2e-80 


231.1 


443 


UCH-1 


Ubiquitin carboxyl-terminal 
hydrolases famil 


8.5e-12 


52.6 


444 


CTF NF1 


CTF/NF-I family 


2.6e-277 


934.6 


451 


T-box 


T-box 


3.8e-II7 


402.6 


453 


Rieske 


Rieske [2Fe-2S] domain 


2.6e-13 


57.7 


454 


zf-C2H2 


Zinc finger, C2H2 type 


3.9e-64 


226.5 


456 


homeobox 


Homeobox domain 


2.8e-08 


38.9 


459 


«g 


Immunoglobulin domain 


2.6e-20 


70.5 


460 


Hydrolase 


haloacid dehalogenase-like hydrolase 


4e-25 


96.9 


462 


rve 


Integrase core domain 


1.6e-l3 


50.7 


466 


CH 


Calponin homology (CH) domain 


2.4e-17 


71.1 


467 


CH 


CaJponin homology (CH) domain 


2.4e-17 


71.1 


468 


Steroldesat 


Sterol desaturase 


7.5e-38 


139.2 


469 


pro_isomerase 


Cyclophilin type peptidyl-prolyl cis- 
tr 


2.6e-63 


220.9 


470 


Peptidase M24 


metallopeptidase family M24 


6e-08 I 


28.1 


471 


PD2 


PDZ domain (Also known as DHR or 
GLGF). 


5.4e-129 


441.9 
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472 


mybDNA- 
binding 


Myb-like DNA-binding domain 


3.6e-06 


33.9 


473 


ZZ 


Zinc finger present in dystrophin, CB 


0.032 


20.0 


474 


EFlGdomain 


Elongation factor 1 gamma, 
conserved doma 


6.3e-88 


305.5 


-r / -f 


Ribosomal L31e 


Ribosomai protein L3ie 


6Te-66 


232.5 j 


476 


Clq 


Clq domain 


2.5e-75 


263.7 


477 


SH3 


SH3 domain 


Lle-12 


55.6 


478 


MoaA NifB Pq 

qE 


moaA / nifB / pqqE family 


0.002 


-17.7 


479 


FYVE 


FYVE zinc finger 


9.3e-21 


78.6 


480 


DNA_pol_A 


DNA polymerase family A 


2.3e-46 


167.4 


482 


adh short 


short chain dehydrogenase 


1.2e-62 


22 L6 


483 


ank 


Ank repeat 


L3e-17 


71.9 


484 


IMS 


impB/mucB/samB family 


2.2e-83 


290.5 


486 


TIR 


TIR domain 


3.2e-19 


67.8 


487 


FMO-like 


Flavin-binding monooxygenase-like 


0 


1425.5 


488 


IJLWEQ 


1/LWEQ domain 


9.5e-101 


341.0 


495 


homeobox 


Homeobox domain 


3.6e-06 


30.8 


497 


pkinase 


Eukaryotic protein kinase domain 


2.3e-166 


566.1 


499 


fo3 


Fibronectin type III domain 


2.5e-237 


801.8 


501 


LRR 


Leucine Rich Repeat 


9.3e-31 


115.6 


502 


RGS 


Regulator of G protein signaling 
domain 


0.041 


11.9 


503 


filament 


Intermediate filament proteins 


le-142 


487.5 


505 


fh3 


Fibronectin type III domain 


1.3e-100 


347.7 


506 


HECT 


HECT-domain (ubiquitin- 
transferase). 


le-13 


59.0 


507 


Ribosomal_L7A 
e 


Ribosomal protein L7Ae 


5.7e-26 


99.7 


508 


WD40 


WD domain, G-beta repeat 


0.063 


19.8 


509 


WD40 


WD domain, G-beta repeat 


0.063 


19.8 


510 


WD40 


WD domain, G-beta repeat 


2.1e-42 


154.3 


511 


pkinase 


Eukaryotic protein kinase domain 


2.3e-86 


300.4 


512 


G-gamma 


GGL domain 


1.9e-08 


34.3 


513 


SH3 


SH3 domain 


3e-06 


34.2 


515 


HTHAraC 


Bacterial regulatory helix-turn-helix 
protei 


3.9e-27 


103.6 


516 


zf-C2H2 


Zinc finger, C2H2 type 


1.7e-34 


128.0 


517 


SI 


SI RNA binding domain 


6.1e-58 


205.9 


518 


pkinase 


Eukaryotic protein kinase domain 


1.8e-75 


264.2 


525 


cadherin 


Cadherin domain 


2e-80 


280.6 


528 


zf-C2H2 


Zinc ringer, C2H2 type 


4e-70 


246.4 


529 


neurchan 


Neurotransmitter-gated ion-channel 


5.8e-222 


750.8 


531 


RhoGEF 


RhoGEF domain 


3.5e-44 


160.2 


532 


myosin head 


Myosin head (motor domain) 


0 


1494.5 


533 


LRR 


Leucine Rich Repeat 


8.3e-15 


62.6 


535 


Sec7 


Sec7 domain 


5.1e-92 


319.1 


536 


homeobox 


Homeobox domain 


4.8e-05 


26.4 


539 


actin 


Actin 


2.4e-100 


330.6 


542 


ank 


Ank repeat 


1.9e-35 


131.2 


544 


zf-CCCH 


Zinc finger C-x8-C-x5-C-x3-H type 


2.8e-10 


41.7 


546 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


2.4e-40 


147.4 


547 


HMG_CoA_synt 


Hydroxymethylglutaryl-coenzyme A 
synthas 


0 


1250.8 


549 


lam in in G 


Lam in in G domain 


3.3e-76 


266.6 


551 


PHD I 


PHD-fmger 


0.008 


9.3 


552 


PDZ 


PDZ domain (Also known as DHR or 


0.0017 


25.0 
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GLGF). 






555 


WW 


WW domain 


L3e-24 


95.3 


558 


kinesin 


Kinesin motor domain 


1.8e-176 


599.7 


559 


zf-C3HC4 


Zinc fmger, C3HC4 type (RING 
finger) 


0.00085 


16.5 


563 


efhand 


EF hand 


7.9e-ll 


49.4 


567 


PH 


PH domain 


7.8e-06 


25.9 


568 


PH 


PH domain 


3.1e-39 


143.8 


569 


Hist deacetyl 


Histone deacetylase family 


5.2e-106 


365.6 


570 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


3.4e-20 


80.5 


571 


zf-C3HC4 


Zinc ringer, C3HC4 type (RING 
fmger) 


le-16 


58.5 


573 


ubiquitin 


Ubiquitin family 


1.4e-08 


31.1 


574 


FH2 


Form in Homology 2 Domain 


1.3e-110 


380.9 


576 


serpin 


Serpins (serine protease inhibitors) 


4.3e-146 


496.4 


579 


zf-C2H2 


Zinc finger, C2H2 type 


5.7e-76 


265.8 


580 


pkinase 


Eukaryotic protein kinase domain 


6.9e-79 


275.5 


581 


RhoGAP 


RhoGAP domain 


4.4e-53 


189.8 


582 


Ribosomal_L7A 
e 


Ribosomal protein L7Ae 


0.028 


1.0 


584 


kazal 


Kazal-type serine protease inhibitor 
domain 


2.2e-52 


187.4 


585 


LRR 


Leucine Rich Repeat 


4.4e-28 


106.7 


586 


PHD 


PHD-fmger 


3.8e-12 


53.8 


588 


GTPl_OBG 


GTP1/OBG family 


Lle-62 


215.2 


590 


Collagen 


Collagen triple helix repeat (20 
copies) 


8e-42 


152.4 


591 


lys 


C-type lysozyme/alpha-lactalbumin 
family 


1.6e-31 


116.4 


596 


ACBP 


Acyl CoA binding protein 


0.0022 


-9.4 


597 


SNF2 N 


SNF2 and others N-terminal domain 


3.7e-98 


339.5 


600 


KRAB 


KRAB box 


1.3e-29 


111.8 


606 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


607 


LRR 


Leucine Rich Repeat 


le-05 


32.5 


608 


WD40 


WD domain, G-beta repeat 


5.3e-23 


89.8 


610 


cpn60 TCP1 


TCP-l/cpn60 chaperon in family 


1.7e-237 


802.4 


613 


THF DHG CY 
H 


Tetrahydrofolate 
dehydrogenase/cyclohydro 


4.9e-173 


588.3 


617 


rrm 


RNA recognition motif. 


4e-14 


60.4 


618 


rnri 


RNA recognition motif. 


4e-14 


60.4 


620 


cofilin_ADF 


Cofilin/tropomyosin-type actin- 
binding pr 


3e-06 


34.2 


621 


Nop 


Putative snoRNA binding domain 


6.1e-95 


328.8 


622 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


5.8e-21 


83.1 


625 


zf-C2H2 


Zinc finger, C2H2 type 


2.5e-124 


426.4 


628 


DEAD 


DEAD/DEAH box helicase 


2.5e-68 


219.0 


632 


GST 


Glutathione S-transferases. 


4.8e-26 


89.0 | 


633 


5 nucleotidase 


5'-nucleotidase 


6.6e-248 


837.0 


636 


LIM 


LIM domain containing proteins 


L6e-88 


307.5 


637 


pkinase 


Eukaryotic protein kinase domain 


'l.5e-73 


257.8 


638 


MSP domain 


MSP (Major sperm protein) domain 


8.4e-09 


42.7 


639 


metal thio 


Metallothionein 


2e-24 


94.6 


641 


zf-C2H2 


Zinc finger, C2H2 type 


6.1e-114 


391.9 


642 


Ribosomal S28e 


Ribosomal protein S28e 


9.3e-48 


172.1 


643 


Ribosomal_S5 


Ribosomal protein S5 


8.3e-87 


301.8 


646 


PHD 


PHD-fmger 


0.00025 


23.1 


647 


WD40 


WD domain, G-beta repeat 


l.5e-22 


88.4 
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648 


LipaseGDSL 


Lipase/Acylhydrolase with GDSL- 
Jike motif 


0.015 


2.2 


652 


zf-C2H2 


Zinc finger, C2H2 type 


4Je-146 


498.8 


653 


histone 


Core histone H2A/H2B/H3/H4 


1.2e-10 


48.8 


654 


' zf-C2H2 


Zinc finger, C2H2 type 


1.9e-87 


303.9 


655 


ras 


Ras family 


6.4e-77 


269.0 


657 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


5.3e-13 


46.4 


658 


STphosphatase 


Ser/Thr protein phosphatase 


2.6e-182 


619.1 


659 


zf-C2H2 


Zinc finger, C2H2 type 


Ue-92 


321.1 


660 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-85 


297.6 


662 


NDK 


Nucleoside diphosphate kinases 


L4e-119 


410.7 


664 


IRF 


Interferon regulatory factor 
transcription f 


7e-20 


79.5 


665 


4HPPD_C 


4-hydroxyphenylpyruvare 
dioxygenase C term 


l.4e-16 


68.5 


666 


DEAD 


DEAD/DEAH box helicase 


4.8e-74 


237.1 


667 


DEAD 


DEAD/DEAH box helicase 


2.9e-70 


225.1 


669 


pkinase 


Eukaryotic protein kinase domain 


6.1e-93 


322.2 


671 


homeobox 


Homeobox domain 


0.018 


16.5 


678 


crystall 


Beta/Gamma crystaliin 


4.7e-106 


365.8 


679 


WD40 


WD domain, G-beta repeat 


1.9e-06 


34.9 


680 


Keratin B2 


Keratin, high sulfur B2 protein 


4.1e-06 


15.9 


682 


G-gamma 


GGL domain 


8.5e-33 


117.9 


685 


UCH-2 


Ubiquitin carboxyl-terminai 
hydrolase family 


I.4e-29 


111.7 


686 


Acetyltransf 


Acetyltransferase (GNAT) family 


6.6e-10 


46.4 


687 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


4.6e-15 


50.0 


688 


proteasome 


Proteasome A-type and B-type 


6.5e-64 


225.7 


689 


SCP2 


SCP-2 sterol transfer family 


6.2e-37 


136.1 i 


690 


TS-N 


TS-N domain 


0.041 


20.1 


692 


zf-C2H2 


Zinc finger, C2H2 type 


9.9e-60 


211.9 


693 


zf-MYND 


MYND finger 


0.038 


5.5 


694 


Oxysterol BP 


Oxysterol-binding protein 


3.9e-133 


455.7 


695 | 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


1.3e-30 


115.1 


703 


Peptidase_C2 


Calpain family cysteine protease 


2.3e-175 


596.0 


706 


filament 


Intermediate filament proteins 


7.2e-107 


368.5 


710 


fibrinogenC 


Fibrinogen beta and gamma chains, 
C-term 


7e-80 


278.0 


711 


SH2 


Src homology domain 2 


23e-65 


192.1 


712 


ATP-synt DE 


ATP synthase, Delta/Epsilon chain 


0.00062 


19.0 


713 


ARID 


ARID DNA binding domain 


2e-17 


71.3 


714 


LBP BPI CETP 


LBP /BPI /CETP family 


8.6e-34 


125.7 


715 


RNA_pol L 


RNA polymerases L / 13 to 16 kDa 
subunit 


4.8e-49 


176.3 


716 


KRAB 


KRAB box 


1.3e-42 


155.0 


717 


mito carr 


Mitochondrial carrier proteins 


4.8e-38 


133.3 


719 


Gal-bindlectin 


Vertebrate galactoside-binding lectin 


1.5e-25 


90.2 


726 


aldedh 


Aldehyde dehydrogenase family 


1.3e-119 


410.8 


728 


Glycos transf 2 


Glycosyl transferases 


4e-21 


83.6 


734 


ELM2 


ELM2 domain 


2e-34 


127.8 


735 


PR55 


Protein phosphatase 2A regulatory 
subunit PR 


0 


10382 


737 


DSPc 


Dual specificity phosphatase, 
catalytic doma 


4e-14 


60.4 


740 


WD40 


WD domain, G-beta repeat 


5.6e-14 


59.9 


745 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 


3.8e-13 


46.9 



193 



WO 01/57190 



PCTAJSO 1/04098 



SEQID 
NO: 


PFAM NAME 


DESCRIPTION 


p-value 


PFAM 
SCORE 






finger) 






749 


mitocarr 


Mitochondrial carrier proteins 


4.5e-67 


232.8 


750 


DUF27 


Domain of unknown function DUF27 


4.5e-12 


53.5 


751 


bHJ 


SH3 domain 


3.6e-17 


70.5 


752 


HMG box 


HMG (high mobility group) box 


8.6e-13 


55.9 


753 


SPRY 


SPRY domain 


5.9e-05 


23.3 


754 


GTP CDC 


Cell division protein 


7.5e-153 


521.2 


755 


mito carr 


Mitochondrial carrier proteins 


3e-88 


305.4 


756 


Tpnxi 

TSPN 


Thrombospondm N-terminal -like 
domains 


8.1e-58 


205.5 


757 


DTD 

Bib 


BTB/POZ domain 


5.7e-23 


89.7 


759 


ZI-C2H2 


Zmc finger, C2H2 type 


1.2e-12 


55.4 


760 


Nbr 


NSF attachment protein 


6.4e-127 


435.1 


762 


Ribosomal S14 


Ribosomal protein S14p/S29e 


2.1e-06 


24.8 


f-i s c 

765 


ThiFfamily 


ThiF family 


1.7e-39 


144.6 


766 


DnaJ 


DnaJ domain 


3.9e-36 


133.5 


768 


tRNA-synt_2b 


tRNA synthetase class II 


9.1e-81 


281.7 


769 


ldl_recept_a 


Low-density lipoprotein receptor 
domain 


0 


1404.5 


770 


WD40 


WD domain, G-beta repeat 


2e-21 


84.6 


771 


LRR 


Leucine Rich Repeat 


3.8e-06 


33.9 


774 


SNF2 N 


SNF2 and others N-terminal domain 


5.5e-99 


342.3 


776 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


111 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


778 


VPS9 


Vacuolar sorting protein 9 (VPS9) 
domain 


l.le-30 


115.4 


779 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


3.1e-08 


31.0 


781 


cadherin 


Cadherin domain 


5.6e-113 


388.7 


783 


HECT 


HECT-domain (ubiquitin- 
transferase). 


4.2e-31 


116.8 


785 


sushi 


Sushi domain (SCR repeat) 


1.8e-60 


214.3 


786 


sushi 


Sushi domain (SCR repeat) 


L8e-60 


214.3 


788 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


790 


rrm 


RNA recognition motif. 


2.8e-20 


80.8 


791 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


792 


pkinase 


Eukaryotic protein kinase domain 


0.023 


12.4 


795 


zf-C2H2 


Zinc finger, C2H2 type 


6.5e-95 


328.7 


796 


adhshort 


short chain dehydrogenase 


4.1e-05 


-7.3 


Ton 


SAICAR_synt 


SAICAR synthetase 


6e-125 


428.5 


one 


WD40 


WD domain, G-beta repeat 


4e-65 


229.8 


oU6 


ZU5 


ZU5 domain 


4.7e-37 


136.5 


oU7 


WD40 


WD domain, G-beta repeat 


0.016 


21.8 


QAO 

oU8 


WD40 


WD domain, G-beta repeat 


0.0041 


23.8 


OAA 

ov)9 


pkinase 


Eukaryotic protein kinase domain 


2e-31 


117.2 


810 


vwa 


von Willebrand factor type A domain 


1.9e-52 


187.7 


814 


zf-C2H2 


Zinc finger, C2H2 type 


4.5e-83 


289.4 


815 


zf-C2H2 


Zinc finger, C2H2 type 


6e-74 


259.1 


817 


myosinjiead 


Myosin head (motor domain) 


1.5e-176 


599.9 


S18 


GSPH_E 


Bacterial type II secretion system 
protein 


0.012 


11.5 


ft IO 


PDEase 


3 5 -cyclic nucleotide 
phosphodiesterase 


l.le-74 


215.5 


821 


PH 


PH domain 


0.00025 


20.5 


822 


CNH 


CNH domain 


0.00015 


-24.7 


827 


rrm 


RNA recognition motif. 


1.5e-06 


35.2 
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829 


HMG box 


HMG (high mobility group) box 


7.8e-34 


125.8 


830 


RasGEF 


RasGEF domain 


2.2e-102 


353.5 


831 


CNH 


CNH domain 


3e-118 


406.2 


832 


mito carr 


Mitochondrial carrier proteins 


3.7e-37 


130.3 


833 


PX 


PX domain 


2.7e-19 


77.5 


837 


Y_phosphatase 


Protein-tyrosine phosphatase 


1.6e-263 


8S8.8 


838 


ank 


Ank repeat 


2.4e-270 


911.5 


840 


ank 


Ank repeat 


5.8e-38 


139.6 


842 


Ribosomal L15e 


Ribosomal LI 5 


4.8e-131 


448.8 


843 


SNF 


Sodiumineurotransmitter symporter 
family 


0 


1201.8 


845 


Peptidase Ml 6 


Insulinase (Peptidase family Ml 6) 


4.7e-67 


236.2 


848 


EF1BD 


EF-1 guanine nucleotide exchange 
domain 


2.2e-56 


200.7 


849 


zf-C2H2 


Zinc finger, C2H2 type 


1.5e-122 


420.5 


850 


zf-C2H2 


Zinc finger, C2H2 type 


2e-67 


237.4 


852 


SIS 


SIS domain 


3.8e-30 


113.6 


853 


RhoGAP 


RhoGAP domain 


l.le-37 


138.6 


854 


PDZ 


PDZ domain (Also known as DHR or 
GLGF). 


5.1e-I0 


46.7 


856 


ACOX 


Acyl-CoA oxidase 


9.le-263 


886.3 


858 


efhand 


EF hand 


2.4e-18 


74.4 


860 


homeobox 


Homeobox domain 


4e-22 


86.9 


862 


TFIIF_beta 


Transcription initiation factor IIF, 
beta 


2.2e-I34 


459.8 


866 


A2M 


Alpha-2-macroglobulin family 


4.9e-21 


70.9 


867 


MoCF_biosynth 


Molybdenum cofactor biosynthesis 
protei 


5.8e-205 


694.3 


868 


EGF 


EGF- like domain 


4.1e-22 


86.9 


869 


EGF 


EGF-like domain 


l.le-22 


88.8 


871 


PI-PLC-X 


Phosphatidylinositol-specific 
phospholipase 


7.2e-95 


328.6 


872 


UCH-2 


Ubiquitin carboxyl-terminal 
hydrolase family 


Lle-20 


82.1 


874 


SH3 


SH3 domain 


2.2e-14 


61.2 


877 


SH3 


SH3 domain 


8.6e-90 


311.7 


882 


KRAB 


KRAB box 


6.9e-45 


162.6 


885 


ank 


Ank repeat 


7.1e-07 


36.3 


886 


biopterin_H 


Biopterin-dependent aromatic amino 
acid h 


0 


988.3 


887 


GTP EFTU 


Elongation factor Tu family 


4.9e-129 


437.5 


888 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


1.6e-14 


51.4 


889 


zf-C2H2 


Zinc finger, C2H2 type 


3.7e-92 


319.6 


890 




Immunoglobulin domain 


3.8e-06 


24.8 


892 


PTR2 


POT family 


9.5e-48 


163.0 


893 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 


894 


Sulfatase 


Sulfatase 


3.5e-78 


273.2 


895 


7tmJ 


7 transmembrane receptor (rhodopsin 
family) 


4.5e-51 


164.4 


896 


GlycoJiydro_3 1 


Glycosyl hydrolases family 31 


0 


1277.3 


897 


chromo 


'chromo* (CHRromatin Organization 
Modifier) 


3.9e-06 


26.0 


898 


Cbl_N 


CBL proto-oncogene N-terminal 
domain 


L2e-273 


922.4 


899 


vwa 


von Willebrand factor type A domain 


5.5e-32 


119.7 


900 


WD40 


WD domain, G-beta repeat 


2.7e~07 


37.7 


901 


zf-C2H2 


Zinc finger, C2H2 type 


4e-156 


532.1 


903 


ras 


Ras family 


6.6e-101 


348.6 
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904 


Armadillo seg 


Armadillo/beta-catenin-like repeats 


Ue-06 


35.6 


906 


FH2 


Form in Homology 2 Domain 


4.5e-I12 


385.7 


907 


Cytidylyltransf 


Cytidylyltransferase 


l.4e-05 


29.3 


908 


pkinase 


Eukaryotic protein kinase domain 


1.2e-64 


228.2 


909 


pkinase 


Eukaryotic protein kinase domain 


8.5e-70 


245.3 


910 


pkinase 


Eukaryotic protein kinase domain 


2.9e-42 


153.8 


911 


pkinase 


Eukaryotic protein kinase domain 


1.2e-35 


131.8 


912 


PHD 


PHD-finger 


5.1e-06 


33.4 


913 


PHD 


PHD-finger 


5.5e-16 


66.5 


916 


filament 


Intermediate filament proteins 


9.7e-121 


414.5 


917 


LIM 


LIM domain containing proteins 


5.9e-l5 


57.9 


918 


SAM 


SAM domain (Sterile alpha motif) 


4.3e-16 


66.9 


922 


Acylphosphatase 


Acylphosphatase 


2.9e-63 


223.6 


924. 


ig 


Immunoglobulin domain 


1.3e-08 


32.8 


925 


Acyl-CoA_dh 


Acyl-CoA dehydrogenase 


2.4e-131 


449.8 


927 


7tra_l 


7 transmembrane receptor (rhodopsin 
family) 


2.9e-45 


145.9 


928 


globin 


Globin 


2.4e-52 


186.9 


929 


sugar_tr 


Sugar (and other) transporter 


1.2e-16 


68.8 


932 


Collagen 


Collagen triple helix repeat (20 
copies) 


0.00097 


9.7 


933 


HMG_box 


HMG (high mobility group) box 


7.8e-34 


125.8 


934 


SEA 


SEA domain 


0.0021 


24.7 


935 


ras 


Ras family 


6.4e-59 


209.2 


936 


CH 


Calponin homology (CH) domain 


3.8e-21 


83.7 


937 


voltage_CLC 


Voltage gated chloride channels 


1.9e-199 


676.0 


938 


homeobox 


Homeobox domain 


1.9e-25 


98.0 


940 


pkinase 


Eukaryotic protein kinase domain 


9.9e-58 


205.2 


942 


Myosin tail 


Myosin tail 


3.7e-09 


38.2 


943 


zf-C2H2 


Zinc finger, C2H2 type 


2.2e-92 


320.3 


945 


Clat adaptor s 


Clathrin adaptor complex small chain 


1.3e-76 


268.0 


946 


sugartr 


Sugar (and other) transporter 


0.017 


-122.8 


947 


tRNA-synt le 


tRNA synthetases class I (C) 


0.00097 


15.6 


948 


PHD 


PHD-finger 


2.2e~17 


71.2 


951 


sugarjr 


Sugar (and other) transporter 


0.0082 


-113.9 


952 


mitocarr 


Mitochondrial carrier proteins 


1.7e-54 


189.7 


953 


myb_DNA- 
binding 


Myb-like DNA-binding domain 


4.5e-20 


80.1 


955 


ketoacyl-synt 


Beta-ketoacyl synthase 


7.1e-133 


454.8 


957 


aldoketred 


Aldo/keto reductase family 


1.5e-98 


340.8 


959 


Kelch 


Kelch motif 


0.02 


20.8 


961 


ras 


Ras family 


2.2e-29 


111.1 


964 


homeobox 


Homeobox domain 


5.4e-22 


86.5 


965 


PH 


PH domain 


3e-21 


80.9 


966 


zf-C3HC4 


Zinc finger, C3HC4 type (RING 
finger) 


2.2e-09 • 


34.7 


967 


Ribosomal L29 


Ribosomal L29 protein 


1.6e-15 


65.0 


970 


FAD_binding_2 


FAD binding domain 


8.9e-47 


166.6 


971 


rve 


Integrase core domain 


0.00015 


19.8 


972 


Glycos_transf_2 


Glycosyl transferases 


2.1e-21 


84.5 


974 


RibosomaI_L10 


Ribosomal protein L10 


3.3e-48 


173.6 


975 


7tm_l 


7 transmembrane receptor (rhodopsin 
family) 


1.6c-37 


121.3 


976 


zf-C4 


Zinc finger, C4 type (two domains) 


2.1e-52 


178.5 


977 


zf-C2H2 


Zinc finger, C2H2 type 


6.6e- 150 


511.4 


978 


FTHFS 


Formate-tetrahydrofolate ligase 


0 


1367.2 


982 


Renaldipeptase 


Renal dipeptidase 


1.3e-73 


258.0 


984 


A deaminase 


Adenosine/ AMP deaminase 


2.6e-05 


-48.6 
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CPA rr\ ma. 

aiLyi ID INU: 
of fnll-lpncth 

V/ ft IUII IVII^lll 

nucleotide 
sequence 


bLQ ID 
NO: of 
full-length 
peptide 
sequence 


JSJkQ ID NO: 

nucleotide 
sequence 


SEQ ID NO: 

HI CUllllg 

peptide 
sequence 


Priority docket 
iiu itiucr Lurrc^punuui 
g SEQ ID NO: in 
priority application 


SEQ ID NO: in 


i 


985 


1969 


2953 


787CIP2J 


150 


2 


986 


1970 


2954 


787CIP2_2 


223 


3 


987 


1971 


2955 


787CIP2_3 


1884 


4 


988 


1972 


2956 


787CIP2_4 


2123 


5 


989 


1973 


2957 


787CIP2_5 


2313 


6 


990 


1974 


2958 


787CIP2_6 


3284 


7 


991 


1975 


2959 


787C1P2_7 


3324 


8 


992 


1976 


2960 


787C1P2_8 


6182 


9 


993 


1977 


2961 


787CIP2_9 


6210 


10 


994 


1978 


2962 


787CIP2J0 


6213 


11 


995 


1979 


2963 


787CIP2J 1 


6257 


12 


996 


1980 


2964 


787CIP2 12 


6294 


13 


997 


1981 


2965 


787CIP2J3 


6294 


14 


998 


1982 


2966 


787C1P2 14 


6330 


15 


999 


1983 


2967 


787CIP2_15 


6364 


16 


1000 


1984 


2968 


787CIP2J6 


6455 
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787CIP2 291 


8854 


287 


1271 


2255 


3239 


787CIP2_292 


9084 


288 


1272 


2256 


3240 


787CIP2_293 


9099 


289 


1273 


2257 


3241 


787CIP2_294 


9691 


290 


1274 


2258 


3242 


787CIP2_295 


9699 


291 


1275 


2259 


3243 


787CEP2 296 


9883 


292 


1276 


2260 


3244 


787CIP2_297 


9886 


293 


1277 


2261 


3245 


787CIP2_298 


10334 
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294 


1278 


2262 


3246 


787C1P2 299 


10335 


295 


1279 


2263 


3247 


787CIP2 300 


10336 


296 


1280 


2264 


3248 


787C1P2 301 


10338 


297 


1281 


2265 


3249 


787CIP2 302 


10339 


298 


1282 


2266 


3250 


787CIP2 304 


10342 


299 


1283 


2267 


3251 


787CIP2 305 


10342 


300 


1284 


2268 


3252 


787CLP2_306 


10343 


301 


1285 


2269 


3253 


787CIP2 307 


10344 1 


302 


1286 


2270 


3254 


787CIP2 308 


10345 


303 


1287 


2271 


3255 


787CIP2 309 


10346 


304 


1288 


2272 


3256 


787CIP2 310 


10347 


305 


1289 


2273 


3257 


787CIP2_311 


10348 


306 


1290 


2274 


3258 


787CIP2 312 


10349 


307 


1291 


2275 


3259 


787CIP2 314 


10351 


308 


1292 


2276 


3260 


787CIP2_315 


10352 


309 


1293 


2277 


3261 


787CIP2_316 


10353 


310 


1294 


2278 


3262 


787CIP2_317 


10354 


311 


1295 


2279 


3263 


787CIP2_318 


10355 


312 


1296 


2280 


3264 


787CIP2 319 


10356 


313 


1297 


2281 


3265 


787CIP2_320 


10357 


314 


1298 


2282 


3266 


787CIP2 321 


10358 


315 


1299 


2283 


3267 


787CIP2 322 


10360 


316 


1300 


2284 


3268 


787CIP2_323 


10361 


317 


1301 


2285 


3269 


787CIP2 324 


10362 


318 


1302 


2286 


3270 


787CIP2 325 


10363 


319 


1303 


2287 


3271 


787CIP2J326 


10365 


320 


1304 


2288 


3272 


787CIP2_327 


10366 


321 


1305 


2289 


3273 


787CIP2_328 


10367 


322 


1306 


2290 


3274 


787C1P2 329 


10369 


323 


1307 


2291 


3275 


787CIP2 330 


10370 


324 


1308 


2292 


3276 


787CIP2_331 


10371 1 


325 


1309 


2293 


3277 


787CIP2 332 


10372 


326 


1310 


2294 


3278 


787CIP2 333 


10373 


327 


1311 


2295 


3279 


787CIP2 334 


10375 


328 


1312 


2296 


3280 


787CIP2 335 


10377 


329 


1313 


2297 


3281 


787CIP2 336 


10379 


330 


1314 


2298 


3282 


787CIP2 337 


10381 


331 


1315 


2299 


3283 


787CIP2_338 


10382 


332 


1316 


2300 


3284 


787CIP2 339 


10383 


333 


1317 


2301 


3285 


787CIP2 340 


10384 


334 


1318 


2302 


3286 


787CIP2 341 


10385 


335 


1319 


2303 


3287 


787CIP2 342 


10386 


336 


1320 


2304 


3288 


787CIP2 343 


10387 


337 


1321 


2305 . 


3289 


787CD?2_346 


10391 


338 


1322 


2306 


3290 


787CEP2 348 


10393 


339 


1323 


2307 


3291 


787CIP2 349 


10394 


340 


1324 


2308 


3292 


787CIP2_350 


10395 


341 


1325 


2309 


3293 


787CIP2_351 


10396 


342 


1326 


2310 


3294 


787CIP2 352 


10397 


343 


1327 


2311 


3295 


787CIP2_353 


10399 


344 


1328 


2312 


3296 


787CIP2_354 


10400 


345 


1329 


2313 


3297 


787CIP2_355 


10401 


346 


1330 


2314 


3298 


787CIP2_357 


10403 


347 


1331 


2315 


3299 


787CIP2_358 


10404 


348 


1332 


2316 


3300 


787CIP2_359 


10407 


349 


1333 


2317 


3301 


787CIP2 360 


10408 


350 


1334 


2318 


3302 


787CIP2_361 


10409 


351 


1335 


2319 


3303 


787C1P2 362 


10410 


352 


1336 


2320 


3304 


787CIP2B__1 


44 


353 


1337 


2321 


3305 


787CIP2B 2 


50 
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354 


1338 


2322 


3306 


787CIP2B_3 


93 


355 


1339 


2323 


3307 


787CIP2B 4 


224 


356 


1340 


2324 


3308 


787CIP2B 5 


318 


357 


1341 


2325 


3309 


787CIP2B 6 


318 


358 


1342 


2326 


3310 


787CIP2B 7 


795 


359 


1343 


2327 


3311 


787C1P2B_8 


857 


360 


1344 


2328 


3312 


787CIP2B_9 


924 


361 


1345 


2329 


3313 


787CIP2BJ0 


944 


362 


1346 


2330 


3314 


787CIP2B 11 


944 


363 


1347 


2331 


3315 


787CIP2B 12 


967 


364 


1348 


2332 


3316 


787CIP2BJ3 


1055 


365 


1349 


2333 


3317 


787CIP2BJ4 


1091 


366 


1350 


2334 


3318 


787CIP2BJ5 


1225 


367 


1351 


2335 


3319 


787CIP2B 16 


1257 


368 


1352 


2336 


3320 


787CIP2B 17 


1289 


369 


1353 


2337 


3321 


787CIP2B 18 


1292 


370 


1354 


2338 


3322 


787CIP2B_19 


1455 


371 


1355 


2339 


3323 


787CIP2B„20 


1488 


372 


1356 


2340 


3324 


787C1P2B 21 


1666 


373 


1357 


2341 


3325 


787CIP2B 22 


1811 


374 


1358 


2342 


3326 


787CIP2B 23 


1885 


375 


1359 


2343 


3327 


787CJP2B_24 


1911 


376 


1360 


2344 


3328 


787CIP2B_25 


1935 


377 


1361 


2345 


3329 


787C1P2B 26 


1971 


378 


1362 


2346 


3330 


787CIP2B 27 


1989 


379 


1363 


2347 


3331 


787CIP2B 28 


2041 


380 


1364 


2348 


3332 


787CIP2B_29 


2178 


381 


1365 


2349 


3333 


787CIP2BJ0 


2237 


382 


1366 


2350 


3334 


787CIP2B_31 


2279 


383 


1367 


2351 


3335 


787CIP2B 32 


2338 


384 


1368 


2352 


3336 


787CIP2B_33 


2351 


385 


1369 


2353 


3337 


787CIP2B 34 


2405 


386 


1370 


2354 


3338 


787CIP2BJ5 


2531 


387 


1371 


2355 


3339 


787CIP2B 36 


2584 


388 


1372 


2356 


3340 


787CIP2BJ7 


2608 


389 


1373 


2357 


3341 


787CIP2B 38 


2655 


390 


1374 


2358 


3342 


787CIP2B_39 


2656 


391 


1375 


2359 


3343 


787CIP2B_40 


2866 


392 


1376 


2360 


3344 


787C1P2B_41 


3015 


393 


1377 


2361 


3345 


787CIP2B_42 


3015 


394 


1378 


2362 


3346 


787CIP2B 43 


3043 


395 


1379 


2363 


3347 


787CIP2B 44 


3986 


396 


1380 


2364 


3348 


787CIP2B 45 


4647 


397 


1381 


2365 


3349 


787CIP2B 46 


4659 


398 


1382 


2366 


3350 


787CIP2B_47 


5032 


399 


1383 


2367 


3351 


787CEP2B_48 


5244 


400 


1384 


2368 


3352 


787CIP2B_49 


5268 


401 


1385 


2369* 


3353 


787CIP2B 50 


5281 


402 


1386 


2370 


3354 


787CIP2B 51 


5282 


403 


1387 


2371 


3355 


787CIP2B 52 


6147 


404 


1388 


2372 


3356 


787CH>2B_53 


6178 


405 


1389 


2373 


3357 


787CIP2B_54 


6184 


406 


1390 


2374 


3358 


787CIP2B_55 


6187 


407 


1391 


2375 


3359 


787CIP2B_56 


6190 


408 


1392 


2376 


3360 


787CIP2B_57 


6191 


409 


1393 


2377 


3361 


787CIP2B_58 


6194 


410 


1394 


2378 


3362 


787CIP2B_59 


6196 


411 


1395 


2379 


3363 


787CIP2B 60 


6201 


412 


1396 


2380 


3364 


787CIP2B_61 


6208 


413 


1397 


2381 


3365 


787CIP2B 62 


6214 
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414 


1398 


2382 


3366 


787C1P2B 63 


6217 


415 


1399 


2383 


3367 


787C1P2B 64 


6220 


416 


1400 


2384 


3368 


787CIP2B 65 


6221 


417 


1401 


2385 


3369 


787CIP2B 66 


6222 


418 


1402 


2386 


3370 


787C1P2B 67 


6223 


419 


1403 


2387 


3371 


787CIP2B 68 


6223 


420 


1404 


2388 


3372 


787CIP2B 69 


6226 


421 


1405 


2389 


3373 


787CIP2B 70 


6227 


422 


1406 


2390 


3374 


787CIP2B 71 


6229 


423 


1407 


2391 


3375 


787CIP2B_72 


6248 


424 


1408 


2392 


3376 


787CIP2B 73. 


6260 


425 


1409 


2393 


3377 


787CIP2B 74 


6264 


426 


1410 


2394 


3378 


787CIP2B 75 


6269 


427 


1411 


2395 


3379 


787CIP2B_76 


6269 


428 


1412 


2396 


3380 


787CIP2B 77 


6275 


429 


1413 


2397 


3381 


787CIP2B 78 


6276 


430 


1414 


2398 


3382 


787CIP2B_79 


6280 


431 


1415 


2399 


3383 


787CIP2B SO 


6287 


432 


1416 


2400 


3384 


787CIP2B 81 


6290 


433 


1417 


2401 


3385 


787CIP2B 82 


6293 


434 


1418 


2402 


3386 


787CIP2B 83 


6305 


435 • 


1419 


2403 


3387 


787CIP2B_84 


6308 


436 


1420 


2404 


3388 


787CrP2B 85 


6309 


437 


1421 


2405 


3389 


787CIP2B 86 


6312 


438 


1422 


2406 


3390 


787CIP2B 87 


6314 


439 


1423 


2407 


3391 


787CIP2B 88 


6316 


440 


1424 


2408 


3392 


787CIP2B 89 


6336 


441 


1425 


2409 


3393 


787CIP2B_90 


6341 


442 


1426 


2410 


3394 


787CIP2B 91 


6343 


443 


1427 


2411 


3395 


787CIP2B 92 


6346 


444 


1428 


2412 


3396 


787CEP2B_93 


6357 


445 


1429 


2413 


3397 


787CIP2B 94 


6359 


446 


1430 


2414 


3398 


787CIP2B 95 


6367 


447 


1431 


2415 


3399 


787CIP2B 96 


6383 


448 


1432 


2416 


3400 


787CIP2B_97 


6385 


449 


1433 


2417 


3401 


787CIP2B_98 


6396 


450 


1434 


2418 


3402 


787CIP2B 99 


6396 


451 


1435 


2419 


3403 


787CIP2B 100 


6403 


452 


1436 


2420 


3404 


787CIP2B 101 


6405 


453 


1437 


2421 


3405 


787CIP2BJ02 


6414 


454 


1438 


2422 


3406 


787CIP2BJ03 


6418 


455 


1439 


2423 


3407 


787CIP2B 104 


6422 


456 


1440 


2424 


3408 


787CIP2B 105 


6425 


457 


1441 


2425 


3409 


787CIP2BJ06 


6436 


458 


1442 


2426 


3410 


787CIP2B 107 


6471 


459 


1443 


2427 


3411 


787CrP2B_108 


6474 


460 


1444 


2428 


3412 


787CIP2B 109 


6482 


461 


1445 


2429 


3413 


787CIP2B 110 


6504 


462 


1446 


2430 


3414 


787CIP2B 111 


6510 | 


463 


1447 


2431 


3415 


787C1P2B_112 


6515 


464 


1448 


2432 


3416 


787CIP2B_II3 


6529 


465 


1449 


2433 


3417 


787CIP2B_114 


6535 


466 


1450 


2434 


3418 


787CIP2B 115 


6536 


467 


1451 


2435 


3419 


787CIP2B 116 


6536 


468 


1452 


2436 


3420 


787CIP2B_117 


6541 


469 


1453 


2437 


3421 . 


787CIP2B 118 


6542 


470 


1454 


2438 


3422 


787CIP2B_119 


6547 


471 


1455 


2439 


3423 


787CIP2B 120 


6548 


472 


1456 


2440 


3424 


787CIP2B_121 


6552 


473 


1457 


2441 


3425 


787CIP2B 122 


6552 
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474 


1458 


2442 


3426 


787CIP2B 123 


6555 


475 


1459 


2443 


3427 


787CIP2B 124 


6560 


476 


1460 


2444 


3428 


787CIP2B_125 


6566 


477 


1461 


2445 


3429 


787CIP2BJ26 


6576 


478 


1462 


2446 


3430 


787CIP2B 127 


6584 


479 


1463 


2447 


3431 


787CIP2B 128 


6588 


480 


1464 


2448 


3432 


787CIP2B_129 


6589 


481 


1465 


2449 


3433 


787CIP2BJ30 


6590 


482 


1466 


2450 


3434 


787CIP2B 131 


6597 


483 


1467 


2451 


3435 


787CIP2B132 


6600 


484 


1468 


2452 


3436 


787CIP2B133 


6602 


485 


1469 


2453 


3437 


787CIP2B 134 


6604 


486 


1470 


2454 


3438 


787CIP2B 135 


6605 


487 


1471 


2455 


3439 


787CIP2BJ36 


6608 


488 


1472 


2456 


3440 


787CBP2B137 


6610 


489 


1473 


2457 


3441 


787CIP2B138 


6614 


490 


1474 


2458 


3442 


787CIP2B 139 


6623 


491 


1475 


2459 


3443 


787CIP2B140 


6629 


492 


1476 


2460 


3444 


787CIP2B141 


6631 


493 


1477 


2461 


3445 


787CIP2B_142 


6631 


494 


1478 


2462 


3446 


787CIP2B143 


6631 


495 


1479 


2463 


3447 


787CIP2B144 


6632 


496 


1480 


2464 


3448 


787CJP2BJ45 


6633 


497 


1481 


2465 


3449 


787CIP2B 146 


6634 


498 


1482 


2466 


3450 


787CIP2B 147 


6635 


499 


1483 


2467 


3451 


787CIP2B 148 


6639 


500 


1484 


2468 


3452 


787CIP2B 149 


6649 


501 


1485 


2469 


3453 


787CIP2B 150 


6651 


502 


1486 


2470 


3454 


787C1P2B 151 


6655 


503 


1487 


2471 


3455 


787CIP2B 152 


6658 


504 


1488 


2472 


3456 


787CIP2B 153 


6667 


505 


1489 


2473 


3457 


787CIP2B 154 


6672 


506 


1490 


2474 


3458 


787CIP2BJ55 


6682 


507 


1491 


2475 


3459 


787CIP2B 156 


6683 


508 


1492 


2476 


3460 


787CIP2BJ57 


6687 


509 


1493 


2477 


3461 


787CIP2B_158 


6687 


510 


1494 


2478 


3462 


787CIP2B159 


6688 


511 


1495 


2479 


3463 


787CIP2B160 


6696 


512 


1496 


2480 


3464 


787CIP2B161 


6701 


513 


1497 


2481 


3465 


787CDP2B162 


6707 


514 


1498 


2482 


3466 


787CIP2B 163 


6712 


515 


1499 


2483 


3467 


787CIP2BJ64 


6714 


516 


1500 


2484 


3468 


787CEP2B_165 


6720 


517 


1501 


2485 


3469 


787CEP2B 166 


6721 


518 


1502 


2486 


3470 


787CIP2B 167 


6722 


519 


1503 


2487 


3471 


787CIP2B 168 


6736 


520 


1504 


2488 


3472 


787CIP2B 169 


6740 


521 


1505 


2489 


3473 


787CIP2B_I70 


6740 


522 


1506 


2490 


3474 


787CIP2B_171 


6760 


523 


1507 


2491 


3475 


787CIP2B 172 


6775 


524 


1508 


2492 


3476 


787CIP2B_173 


6784 


525 


1509 


2493 


3477 


787CIP2B_174 


6793 


526 


1510 


2494 


3478 


787CIP2B 175 


6795 


527 


1511 


2495 


3479 


787CIP2B176 


6796 


528 


1512 


2496 


3480 


787CIP2B_177 


6807 


529 


1513 


2497 


3481 


787CIP2BJ78 


6808 


530 


1514 


2498 


3482 


787CIP2B 179 


6810 


531 


1515 


2499 


3483 


787CIP2BJ80 


6815 


532 


1516 


2500 


3484 


787CIP2B 181 


6819 


533 


1517 


2501 


3485 


787CEP2BJ82 


6821 
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534 


1518 


2502 


3486 


787CIP2B183 


6827 


535 


1519 


2503 


3487 


787CIP2B184 


6829 


536 


1520 


2504 


3488 


787CIP2B 185 


6830 


537 


1521 


2505 


3489 


787CIP2B 186 


6835 


538 


1522 


2506 


3490 


787CIP2BJ87 


6848 


539 


1523 


2507 


3491 


787CIP2BJ88 


6849 


540 


1524 


2508 


3492 


787CIP2B 189 


6851 


541 


1525 


2509 


3493 


787CIP2BJ90 


6851 


542 


1526 


2510 


3494 


787CIP2B_191 


6863 


543 


1527 


2511 


3495 


787CIP2B 192 


6869 


544 


1528 


2512 


3496 


787CIP2B 193 


6874 


545 


1529 


2513 


3497 


787CIP2B 194 


6887 


546 


1530 


2514 


3498 


787CIP2BJ95 


6890 


547 


1531 


2515 


3499 


787CIP2B 196 


6894 


548 


1532 


2516 


3500 


787CIP2B197 


6899 


549 


1533 


2517 


3501 


787CIP2B198 


6900 


550 


1534 


2518 


3502 


787CIP2B199 


6903 


551 


1535 


2519 


3503 


787CIP2B_200 


6910 


552 


1536 


2520 


3504 


787CIP2B 201 


6913 


553 


1537 


2521 


3505 


787CIP2B 202 


6918 


554 


1538 


2522 


3506 


787CIP2B 203 


6923 


555 


1539 


2523 


3507 


787CIP2B 204 


6926 


556 


1540 


2524 


3508 


787CIP2B 205 


6929 


557 


1541 


2525 


3509 


787CIP2B 206 


6929 


558 


1542 


2526 


3510 


787CIP2B 207 


6932 


559 


1543 


2527 


3511 


787CIP2B 208 


6941 


560 


1544 


2528 


3512 


787C1P2B 209 


6951 


561 


1545 


2529 


3513 


787CIP2B_210 


6954 


562 


1546 


2530 


3514 


787CIP2B 211 


6954 


563 


1547 


2531 


3515 


787CIP2B 212 


6956 
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787C1P2C 70 


4400 


837 


1821 


2805 


3789 


787C1P2C 71 


4520 


838 


1822 


2806 


3790 


787C1P2C 72 


4598 


839 


1823 


2807 


3791 


787CIP2C 73 


4599 


840 


1824 


2808 


3792 


787CIP2C 74 


4600 


84 i 


1S25 


2809 


3793 


787CIP2C 75 


4670 


842 


1826 


2810 


3794 


787CIP2C 76 


4708 


843 


1827 


2811 


3795 


787CIP2C 77 


4734 


844 


1 828 


2812 


3796 


787CIP2C 78 


4738 


845 


1829 


2813 


3797 


787C1P2C 79 


4749 


846 


1830 


2814 


3798 


787CIP2C 80 


4752 


847 


1831 


2815 


3799 


787CIP2C 81 


4752 


848 


1832 


2816 


3800 


787CIP2C 82 


4770 


849 


1833 


2817 - 


3801 


787CIP2C 83 


4784 


850 


1834 


2818 


3802 


787CIP2C 84 


4785 


851 


1835 


2819 


3803 


787CIP2C 85 


4792 


852 


1836 


2820 


3804 


787CIP2C 86 


4803 


853 


1837 


2821 


3805 


787CIP2C 87 


4811 


854 


1838 


2822 


3806 


787CIP2C 88 


4817 


855 


1839 


2823 


3807 


787CIP2C 89 


4818 


856 


1840 


2824 


3808 


787CIP2C 90 


4820 


857 


1841 


2825 


3809 


787CIP2C 91 


4831 


858 


1842 


2826 


3810 


787CIP2C 92 


4841 


859 


1843 


2827 


3811 


787C1P2C 93 


4869 


860 


1844 


2828 


3812 


787C1P2C 94 


4876 


861 


1845 


2829 


3813 


787CIP2C 95 


4902 ! 


862 


1846 


2830 


3814 


787CIP2C 96 


4910 


863 


1847 


2831 


3815 


787CIP2C 97 


4931 


864 


1848 


2832 


3816 


787CIP2C 98 


5303 


865 


1849 


2833 


3817 


787CIP2C 99 


5317 


866 


1850 


2834 


3818 


787CIP2C 100 


5322 


867 


1851 


2835 _J 


3819 


787CIP2C101 


5330 


868 


1852 


2836 


3820 


787CIP2C 102 


5333 


869 


1853 


2837 


3821 


787CIP2C 103 


5333 


870 


1854 


2838 


3822 


787CIP2C 104 


5356 


871 


1855 


2839 


3823 


787CIP2C 105 


5363 


872 


1856 


2840 


3824 


787CIP2C 106 


5364 


873 


1857 


2841 


3825 


787CIP2C_107 


5379 


874 


1858 


2842 


3826 


787CIP2C 108 


5386 


875 


1859 


2843 


3827 


787CIP2C 109 


5397 


876 


1860 


2844 


3828 


787CIP2C 110 


5401 


877 


1861 


2845 


3829 


787CIP2C 111 


5419 


878 


1862 


2846 


3830 


787CIP2CJ12 


5420 


879 


1863 


2847 


3831 


787CIP2C 113 


5452 


880 


1864 


2848 


3832 


787CIP2C 114 


5467 


881 


1865 


2849 


3833 


787CIP2C 115 


5482 


882 


1866 


2850 


3834 


787CIP2C 116 


5483 


883 


1867 


2851 


3835 


787CIP2CJ17 


5492 


884 


1868 


2852 


3836 


787CIP2C 118 


5499 


885 


1869 


2853 


3837 


787CIP2C 119 


5525 


886 


1870 


2854 


3838 


787CIP2C 120 


5538 


887 


1871 


2855 


3839 


787CEP2C 121 


5539 


888 


1872 


2856 


3840 


787CIP2C 122 


5558 


eon 
ooy 


1873 


2857 


3841 


787CIP2C_123 


5559 


890 


1874 


2858 ~1 


3842 


787CIP2C 124 


5586 


891 


1875 


2859 


3843 


787CIP2C 125 


5619 


892 


1876 


2860 


3844 


787CIP2C 126 


5628 


893 


1877 


2861 


3845 


787CIP2C 127 


5640 
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894 


1878 


2862 


3846 


787CIP2C 128 


5640 


895 


1879 


2863 


3847 


787CIP2CJ29 


5827 


896 


1880 


2864 


3848 


787CrP2CJ30 


6094 


897 


1881 


2865 


3849 


787C1P2CJ31 


6195 


898 


1882 


2866 


3850 


787CIP2CJ32 


6206 


899 


1883 


2867 


3851 


787CIP2CJ33 


6355 


900 


1884 


2868 


3852 


787C1P2C 134 


6362 


901 


1885 


2869 


3853 


787C1P2CJ35 


6386 


902 


1886 


2870 


3854 


787CIP2CJ36 


6431 


903 


1887 


2871 


3855 


787CIP2C_137 


6457 


904 


18S8 


2872 


3856 


787CIP2C_13S 


6480 


905 


1889 


2873 


3S57 


787CIP2C 139 


6497 


906 


1890 


2874 


3858 


787CIP2C 140 


6532 


907 


1891 


2875 


3859 


787CIP2CJ41 


6598 


908 


1892 


2876 


3860 


787CIP2C_142 


6644 


909 


1893 


2877 


3861 


787CIP2CJ43 


6644 


910 


1894 


2878 


3862 


787CIP2C_144 


6645 


911 


1895 


2879 


3863 


787CIP2C 145 


6645 


912 


1896 


2880 


3864 


787C1P2C 146 


6761 


913 


1897 


2881 


3865 


787CIP2C 147 


6782 


914 


1898 


2882 


3866 


787CIP2C 148 


6981 


915 


1899 


2883 


3867 


787CIP2C 149 


6981 


916 


1900 


2884 


3868 


787CIP2C 150 


7000 


917 


1901 


2885 


3869 


787CIP2C 151 


7029 


918 


1902 


2886 


3870 


787CIP2C 152 


7885 


919 


1903 


2887 


3871 


787CIP2C_153 


8143 


920 


1904 


2888 


3872 


787CIP2CJ54 


8143 


921 


1905 


2889 


3873 


787CIP2C 155 


8234 


922 


1906 


2890 


3874 


787CIP2C 156 


8463 


923 


1907 


2891 * 


3875 


787CIP2C 157 


8467 


924 


1908 


2892 


3876 


787CIP2C 158 


8540 


925 


1909 


2893 


3877 


787CIP2CM59 


8600 


926 


1910 


2894 


3878 


787CIP2CJ60 


9656 


927 


1911 


2895 


3879 


787CIP2CJ61 


9669 


928 


1912 


2896 


3880 


787CIP2C 162 


9695 


929 


1913 


2897 


3881 


787CDP2CJ63 


9744 


930 


1914 


2898 


3882 


787CIP2C 164 


9849 


931 


1915 


2899 


3883 


787CrP2D 1 


4180 


932 


1916 


2900 


3884 


787CIP2D 2 


4181 


933 


1917 


2901 


3885 


787CIP2DJ 


4314 


934 


1918 


2902 


3886 


787CIP2Djt 


4500 


935 


1919 


2903 


3887 


787CIP2D 5 


5651 


936 


1920 


2904 


3888 


787CIP2D 6 


5691 


937 


1921 


2905 


3889 


787CIP2DJ7 


5881 


938 


1922 


2906 


3890 


787CIP2D 8 


5882 


939 


1923 


2907 


3891 


787CIP2D_9 


6209 


940 


1924 


2908 


3892 


787CIP2DJ0 


6719 


941 


1925 


2909 


3893 


787CIP2D 11 


8130 


942 


1926 


2910 


3894 


787CIP2D 12 


8863 


943 


1927 


2911 


3895 


787CIP2DJ3 


8902 


944 


1928 


2912 


3896 


787CIP2DJ4 


9162 


945 


1929 


2913 


3897 


787CIP2D_15 


9197 


946 


1930 


2914 


3898 


787CIP2D 16 


9215 


947 


1931 


2915 


3899 


787CIP2D 17 


9232 


948 


1932 


2916 


3900 


787CIP2D 18 


9262 




I93j> 


2917 


3901 


787CIP2D 19 


9369 


950 


1934 


2918 


3902 


787CIP2D 20 


9371 


951 


1935 


2919 


3903 


787CIP2D 21 


9516 


952 


1936 


2920 


3904 


787CIP2D 22 


9601 


953 


1937 


2921 


3905 


787CIP2D 23 


9731 
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954 


1938 


2922 


3906 


787CIP2D 24 


9733 


955 


1939 


2923 


3907 


787CIP2D 25 


9769 


956 


1940 . 


2924 


3908 


787CIP2D 26 


9804 


957 


1941 


2925 


3909 


787CIP2D 27 


9816 


958 


1942 


2926 


3910 


787CIP2D_28 


9844 


959 


1943 


2927 


3911 


787CIP2DJ29 


9924 


960 


1944 


2928 


3912 


787CIP2D 30 


9936 


yoi 


1945 


2929 


3913 


787CIP2D 31 


10163 


962 


1946 


2930 


3914 


787CIP2D 32 


10165 


963 


1947 


2931 


3915 


787CIP2D 33 


10165 


964 


1948 


2932 


3916 


787CIP2DJ34 


10244 


965 


1949 


2933 


3917 


787CIP2D 35 


10278 


966 


1950 


2934 


3918 


787CIP2E 1 


4251 


967 


1951 


2935 


3919 


787CIP2E 2 


5310 


968 


1952 


2936 


3920 


787CIP2E_3 


5697 


969 


1953 


2937 


3921 


787CIP2E_4 


5731 


970 


1954 


2938 


3922 


787CIP2E 5 


5733 


971 


1955 


2939 


3923 


787CIP2E 6 


5734 


972 


1956 


2940 


3924 


787CIP2E 7 


5740 


973 


1957 


2941 


3925 


787CIP2E 8 


7657 


974 


1958 


2942 


3926 


787CIP2E 9 


9572 


975 


1959 


2943 


3927 


787CIP2F 1 


1363 


976 


1960 


2944 


3928 


787CIP2F 2 


4303 


977 


1961 


2945 


3929 


787CIP2F 3 


5760 


978 


1962 


2946 


3930 


787CDP2F 4 


5766 


979 


1963 


2947 


3931 


787CIP2F 5 


5767 


980 


1964 


2948 


3932 


787CBP2F 6 


5767 


981 


1965 


2949 


3933 


787CIP2F_7 


5770 


982 


1966 


2950 


3934 


787CIP2F_8 


6855 


983 


1967 


2951 


3935 


787CIP2F 9 


10026 


984 


1968 


2952 


3936 


787CIP2F 10 


10227 ■ 



TABLE 6 



SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!anine C=Cysteine, D=Aspartic Acid, 
E=GIutamtc Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


2953 


A 


3 


324 


ISEHRJEASGNYLAQRLTSSFLRGLSSWKSNPLML 
CGWTlLLTLTMVQGEP*GP\KGIPG\FrITNSSYPH 
WGWAKPPAGD*DLLPAPGQEGTPLFTR*SLCTY 
CPID 


2954 


A 


18 


467 


REELGKDLFDCTLYVLLKYDDFNADKHLALEEF 

YRAFQVIQLSLPEDQKLSITAATVGQSAVLSCAIQ 

GTLRPPIIWKRNNIILNNLDLEDINDFGDDGSLYIT 

KVTTTHVGNYTCYADGYEQVYQTHIFQVNYPPV 

IRVYPESQARRAG 


2955 


A 


3 


23 


FYSAFLVADKGIVTSKHNNDTQHIWESDSNEFSV 
IADPRGNTLGRGTTIT* VSIPPSL 


2956 i 


A 


1 


493 


RTKTDVYILNLAVADLLLLFTLPFWAVNAVHGW 

VLGKrMCKITSALYTLNFVSGMQFLACISIDRYV 

AVTKWSQSGVGKPCWHCFCVWMAAILLSIPQL 

VFYTVNDNARCIPIFPRYLGTSMKALIQMLEICIG 

FVVPFLIMGVCYFITARTLMKMPNIKIS 


2957 


A 


703 


302 


EETGVREKRRERMKEKMWQNVLCCTLQTAVIL 
KLFQNKVLNTLKNFFLSPLDTRKNKVFKKWAGG 
PGAVAHACNPSTLGGRGGRITKSGDRDHPGQHG 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny!nlanine, G-Glycine, H-Histidine, 
l-Isoleucine, K=Lysine, L=Leucine, M~ Methionine, 
N^Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T«Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\-possible nucleotide insertion 










ETRSLPACWAQWKSLALPVSRAPGRQGSLVVFP 
LP 


2958 


A 


575 


1054 


CTKCKADCDTCFNKNFCTKCKSGFYLHLGKCLD 
NCPEGLEANNHTMECVSIVHCEVSEWNPWSPCT 
KKGKTCGFKRGTETRVREIIQHPSAKGNLCPPTN 
ETRKCTVQRJGCCQKGERGKKGRERKRKKPNKG 
ESKEAIPDSKSLESSKEIPEQRENKQQQ 


2959 


A 


1 


426 


LSMLSTISTEHRLSVLWPIWYCCHCPTHLSAVMC 
VLLWALSLLQSILEWMFCSFLFSDVDSDNWCQIL 
DFLTAVWLiFLlVLVLCGFTLVLLVRIICGSQKMPL 
TRLYVTILLTGLVFLFCSLPLSIQ*FLLYWIEKDLD 
DL 


2960 


A 


1194 


852 


EKRKTSYSQCLNSKQRNVSMRPSIWIHVHLKPPC 
IU.VELLPFSSALQGLSHLSLGTTLPA/*GHLRFRL 
RNLPQSLRTVILPERNEEQNLQELSHNADKYQM 
GDCCKEEIDDSIFY 


2961 


A 


274 


2250 


EKGKVKJDAGAEQWISLSLSCKGSWETQFSNHLN 

SLTPPTSVRJIMPL1TTVTLLKMVARHHMKLLCSK 

AFSTQLQQKIFLHSQMGIHHQSVCMKLKPNTSHII 

SILMGQPMALVQLETLAPLTIIIQKFQTQDHMKF 

WKNLPLHSHHLTPSVPQTVIPKKTGSPEIKLKITK 

TIQNGRELFESSLCGDLLNEVQASE\Q*NQSIESRK 

EKRKKSNKJHDSSRSEERKSHK1PKLEPEEQNRPN 

ERVDTVSEKPREEPVLKEGSPSSANTIFCSNNGSV 

HW\FKFQVGDLVWSKVGTYPWWPC1V4VSSDPQL 

EVHTKINTRGAREYHVQFFSNQPERAWVHEKRV 

REYKGHKQYEELLAEATKQASNHSEKQKIRKPR 

PQRERAQWDIGIAHAEKALKMTREERIEQYTFIYI 

DKQPEEALSQAKKSVASKTEVKKTRRPRSVLNT 

QPEQTNAGEVASSLSSTEIRRHSQRRHTSAEEEEP 

PPVKIAWKTAAARKSLPASrTMHKGSLDLOICCN 

MSPVVKIEQVFALQNATGDGKFIDQFVYSTKGIG 

NKTEISVRGQDRLIISTPNQRNEKPTQSVSSPEATS 

GSTGSVEKKQQRRSIRTRSESEKSTEVVPKJKKIK 

KEQVETVPQATVKTGLQKGSADRGVQGSVRFSD 

SSVSAA1EETVD 


2962 


A 


2408 


836 


SASPPPPPPPPPSRFPFSGAPGARDRSGPLGSEPQR 

NPGARPRTLEATVTPPGSVGAMSSSGLNSEKVA 

ALJQKLNSDPQFVLAQNVGTTHDLLDICLKRATV 

QRAQHVFQHAVPQEGKPITNQKSSGRCWIFSCLN 

VMRLPFN4KKLNIEEFEFSQSYLFFWDKVERCYFF 

LSAFVDTAQRKEPEDGRLVQFLLMNPANDGGQ 

\\ODMLVNIVEKYGVIPKKCFPESYTTEATRRMND 

ILNHKMREFCIRLRNLVHSGATKGEISATQDVM 

MEEIFRVVCICLGNPPETFTWEYRDKDKNNKKIG 

PVlTPLEFNR/EQrWKPLFNMEDKICLVNDPRPQH 

KYNKLYTV\EYL\SNMVWRGEKLFYNNQPIDFLK 

KMVAASIKDGVEAVWFGCDVGKHFVNSKLGVLSD 

MNLYDr^ELVFGVSLK^^V4NKAER\LTFGES\LMT 

HTMTFTAV/SQSRDDSGMVLFTKW\RVGEFQWG 

EDHGH\KGYLCMTD*VGSLEYVYEVVA/WDRKH 

VPVEEVLAVLGAGNPFVLPAWDPMGALAE 


2963 


A 


90 


543 


RHYDSAGKJTLKIAKNYLEQRAVGGASPRLAQS 

VLTCSREPILENSLTSLIEYLHNALEHDMRLRFNN 

DRMKTTIKETST*LSNSYLVFPLM*SLTYLMKMS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Pheny1alantne, G=G!ycine, H=Histidine, 
I=lsoIeucine, K=Lysine, I>=Leucine, M=Methionine, 
N^Asparagine, P=Pro!ine, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










FERCTARNKMFVNSPFTKVDNYCT\SS\WKKFYL 
KCYFSLNTIKKEKKMT 


2964 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRIS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLJQSEKKTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSiCLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/IACASA*GFLPLQPPFRJU/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGW^n^^OV^<IPPI?T^\TPT'PMQr > ricr >, r^r , r , \oT) cx/t 
/-vvj vv ouoo^ v oor CtvL/lNJc. 1 r JNoLrlJoUl^LfUoivoiVl 1 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQP1VFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFIFHMLKLAVNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHA1LQLFQGDQIWLRL 

HRGAIYGSSW 


2965 


A 


3 


2454 


FDTYRGLPSISNGNYSQLQFQAREYSGAPYSQRJS 

AITTVSVAWKVLSGKIGEGAEGNCKCVISEGAW 

AVCPTQPCGKAKPDKHLKDLLSKLLNSGYFESIP 

VPKNAKEKEVPLEEEMLIQSEKXTQLSKTESVKE 

SESLMEFAQPEIQPQEFLNRRYMTEVDYSNKQGE 

EQPWEADYARKPNLPKRWDMLTEPDGQEKKQE 

SFKSWEASGKHQEVSKPAVSLEQRKQDTSKLRS 

TLPEEQKKQEISKSKPSPSQWKQDTPKSKAGYVQ 

EEHKKQETPKLWPVQLQKEQDPKKQTPKSWTPS 

MQSEQNTTKSWTTPMCEEQDSKQPETPKSWENN 

VESQKHSLTSQSQISPKSWGVATASLIPNDQLLPR 

KLNTEPKDVP/IACASA*GFLPLQPPFRRI/HVLRK 

EKLQDLMTQIQGTCNFMQESVLDFDKPSSAIPTS 

QPPSATPG*PRRHLKEQNLS\VKVIFFQGAVT\VF 

NVNAPLPPRKEQEIKESPYSPGYNQSFTTASTQTP 

PQCQLPSIHVEQTVHSQETANYHPDGTIQVSNGS 

LAFYPAQTNVFPRPTQPFVNSRGSVRGCTRGGRL 

ITNSYRSPGGYKGFDTYRGLPSISNGNYSQLQFQ 

AREYSGAPYSQRDNFQQCYKRGGTSGGPRANSR 

AGWSDSSOVSSPFR n>JFTPN^nn<;r;nr;n<ip qmt 

PVDVPVTNPAATILPVHVYPLPQQMRVAFSAAR 

TSNLAPGTLDQPIVFDLLLNNLGETFDLQLGRFN 

CPVNGTYVFIFHMLKLAVNVPLYVNLMKNEEVL 

VSAYANDGAPDHETASNHAILQLFQGDQIWLRL 

HRGAIYGSSW 


2966 


A 


1693 


227 


DYVLTAELHRQRSPGVSFGLSVFNLMNAIMGSGI 

LGLAYVMANTGVFGFSFLLLTVALLASYSVHLL 

LSMCIQTAYLGP*TNYFMVLPAH*LTCLPLIEFLQ 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartie Acid, 
E=G!utnmic Acid, F=PhenylaIanine, C=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Mcthionine > 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Serine, 
T=Thrconine, V«Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possiblc nucleotide insertion 










SL*NSL\*AVTSYEDLGLFAFGLPGKLVVAGTIIIQ 

NIGAMSSYLL1IKTELPAAIAEFLTGDYSRYWYLD 

GQTLLIIICVGIVFPLALLPKIGFLGYTSSLSFFFM 

MFFALVVIIKKWSIPCPLTLNYVEKGFQISNVTDD 

CKPKLFHFSKESAYALPTIS4AFSFLCHTSILPIYCE 

LQSPSKKRMQNVTNTAIALSFLIYFISALFGYLTF , 

YD/GTTKAQRGEVTCHRIKDKVESELLKG* * *IP* 

SHDVVVMT\VKLCILFAVLL\TVPLIHFPARKAVT 

MMFFSNFPFSW1RHFLITLALNIIIVLLAIYVPD1RN 

VFGVVGASTSTCLIFIFPGLFYLKLSREDFLSWKK 

LGVGCFC/LLSFKTSILRNSLSVYI1LPASRKSIYFK 

1 


2967 


A 


3 


3222 


SG1VVRALWREFJCPGGGRRVKRRNPGRQAVGH 

TEEDPPRVGTPWKEHTGPGPQEGSTMEAAHAKT 

TEECLAYFGVSETTGLTPDQVKRNLEKYGLNELP 

AEEGKTLWELVIEQFEDLLVRJLLLAACISFVLA 

WFEEGEETITAFVEPFV1LLILIANAIVGVWQERN 

AENAIEALKEYEPEMGKVYRADRKSVQRIKARD 

IVPGDIVEVAVGDKVPADIR1LAIKSTTLRVDQSIL 

TGEYVSVIKHTEPVPDPRAVNQDKKNMLFSGTNI 

AAGKALG1VATTGVGTEIGKIRDQMAATEQDKT 

PLQQKLDEFGEQLSKVISLICVAVWLINIGHFNDP 

VHGGSWFRGAIYYFKIAVALAVAAIPEGLPAVIT 

TCLALGTRRMAKKNAIVRSLPSVETLGCTSVICS 

DKTGTLTTNQMSVCKMFIIDKVDGDICLLNEFSIT 

GSTYAPEGEVLKNDKPVRPGQYDGLVELATiCA 

LCNDSSLDFNEAKGVYEKVGEATETALTTLVEK 

MNVFNTDVRSLSKVERANACNSVIRQLMKKEFT 

LEFSRDRKSMSVYCSPAKSSRAAVGNKMFVKGA. 

PEGVIDRCNYVRVGTTRVPLTGPVKEKIMAVIKE. 

WGTGRJDTLRCLALATRDTPPKREEMVLDDSARF 

LEYETDLTFVGVVGMLDPPRKEVTGSIQLCRDA 

GIRVIMITGDNKGTAIAICRRIGIFGENEEVADRA 

Y\TGREFDDL\PLAEQ\REACRRACCFARVEPSHK 

SKJVEYLQSYDEITAMTGDGVNDAPALKKAEIGI 

AMGSGTAVAKTASEMVLADDNFSTIVAAVEEGR 

AIYNNMKQFIRYLISSNVGEVVCIFLTAALGLPEA 

LIPVQLLWVNLVTDGLPATALGFNPPDLDIMDRP 

PRSPKEPLRSG WLFFR YM AIGG Y VG AATVG AAA 

WWFLYAEDGPHVNYSQLTHFMQCTEDNTHFEGI 

DCEVFEAPEPMTMALSVLVTIEMCNALNSLSEN 

QSLLRMPPWVNIWLLGS1CLSMSLHFLILYVDPLP 

MIFKLRALDLTQWLMVLKISLPVIGLDEILKFVA 

RNYLEG*LFPLLHL*ARVTDPEDERRK 


2968 


A 


3 


2414 


GARSCSRLGRCTFPLWKGREMEVRKLSISWQFLI 

VLVLILQILSALDFDPYRVLGVSRTASQADIKKA 

YKKLAREWHPDKNKDPGAEDICFIQISKAYEE.SN 

EEKRSNYDQYGDAGENQGYQKQQQQREYRFRH 

FHENFYFDESFFHFPFNSERRDS1DEKYLLHFSHY 

VNEVAPDSFKKPYLIKITSDWCFSCIHIEPVWKEV 

IQELEELGVGIGWHAGYERRLAHHLGAHSTPSI 

LGIINGK1SFFHNA V VRENLRQF VESLLPGNLVEK 

VTNKNYVRFLSGWQQENKPHVLLFDQTPIVPLL 

YKLTAFAYKDYLSFGYVYVGLRGTEEMTRRYNI 

NIYAPTLLVFKEHINRPADVIQARGMKKQIIDDFI 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucicutiuc 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alaninc OCysteine, D-Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, G-Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, LMLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=G!utamine, R=Arginine, S=Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










TRNKYLLAARLTSQKLFHELCPVKRSHRQRKYC 

VVLLTAETTKLSKPFEAFLSFALANTQDTVRPVH 

VYSNRQQEFADTLLPDSEAFQGKSAVSILERRNT 

AGRVVYKTLEDPWIGSESDKFILLGYLDQLRKDP 

ALLSSE A VLPDLTDEL AP VFLLR WFYS A SD YISD 

CWDSIFHNNW\REMMPLLSLIFSALFILFGTVIVQ 

AFSDSNDERESSPPEKEEAQEKTGKTEPSFTKENS 

SKIPKKGFVEVTELTDVTYTSNLVRLRPGHMNV 

VLILSNSTKTSLLQKFALEVYTFTGSSCLHFSFLSL 

DKHREWLEYLLEFAQDAAPIPNQYDKHFMERDY 

TGYVLALNGHKKYFCLFKPQKTVEEGGKP*GSC 

SDVDSSLYLGESRGKPSCGLGSRPIKGKLSKLSL 

WMERLLEGSLQRFYIPSWPELD 


2969 


A 


48 


1117 


KGLSPDQVLSAFAPLDCEMWLKVFTTFLSFATG 

ACSGLKVTVPSHTVHGVRGQALYLPVHYGFHTP 

ASDIQII WLFERPHTMPKYLLGSVNKSV VPDA^GI 

PA r TSSP*CHPMASLLINPLQFPDEGNYIVKVNIQG 

NGTLSASQKIQVTVDDPVTKPVVQIHPPSGAVEY 

VGNMTLTCHVEGGTRLAYQWLKNGRPVHTSST 

YSFSPQNNTLHIAPVTKEDIGNYSCLVRNPVSEM 

ESDIIMPIIYYGPYGLQVNSDKGLKVGEVFTVDL 

GEAILFDCSADSHPPNTYSWIRRTDNTTYIIKHGP 

RLEVASEKVAQKTMDYVCCAYNN1TGRQDETHF 

TVIITSVGMCDIQGRDPNKT 


2970 


A 


68 


936 


HSALLTHSSFCVFTLCQDFFTYSSMSEEVTYADL 

QFQNSSEMEKIPEIGKFGEKAPPAPSHVWRPAAL 

FLTLLCLLLLIGLGVLASMFHVTLKIEMKKMNKL 

QNISEELQRNISLQLMSNMNISNKIRNLSTTLQTI 

ATKLCRELYSKEQEHKCKPCPRRWIWHKDSCYF 

LSDDVQTWQESKMACAAQNASLLKINNKNALE 

FIKSQSRSYDYWLGLSPEEDS/YSWYESG*YNQ\P 

SAWVIRNAPDLNNMYCGYENRLYVQYYHCTYK 

QRMICEKMANPVQLGSTYFREA 


2971 


A 


912 


2287 


VPNYLPSVSSAIGGEVPQRYVWRFCIGLHSAPRF 

LVAFAYWNHYLSCTSPCSCYRPLCRLNFGLNVV 

ENLALLVLTYVSSSEDF/TWVPG*GRSGEVFPEGT 

GLPLPHSDLPTSWCGHSLQCGSQSSFPPAIHENAF 

IVFIASSLGHM1XTCILWRLTKKHTVSQE\DGLSL 

AGAPRQPRRKSRTSVLRIRVMVRWELSSNGNPG 

RGVLGLGLGLGNKLRWGQNLGL*HCVWVVWE 

TGE*KRWRLQMGIE*GVASRRQ*VRNSVRGLVC 

HNSSAPPMYMGFFSPTVFGGGVGG*LHVTFILHP 

PEVEAAGIPLLLGPSLPQRQGREHIVVILAAPACA 

PFHDR*WEPREIRPSP*ELGLRGEPTLSYPASCRVI 

RQPIP*DRKSYSWKQRLFIINFISFFSALAVYFRHN 

MYCE AG VYTIFAILE YTVYLTNMAFHMTA WWD 

FGNKELLITSQPEEKRF 


2972 


A 


1734 


246 


GGILSGRDGRTALPRPREPAERTAGLRRDMRPQE 

LPRLAFPLLLLLLLLLPPPPCPAHSATRFDPTWES 

LDARQLPAWFDQAKFGIFIHWGVFSVPSFGSEWF 

WWYWQKEKIPKYVEFMKDNYPPSFKYEDFGPL 

CTAKFFNANQ\WADIFQASGAKYIVLTSKHHEGF 

TLWG\SEYSWNWNAIDEGPKRDIVKELEVAIRNR 

TDLRFGLYYSLFEWFHPLFLEDESSSFHKRQFPVS 

KTLPELYELVNNYQPEVLWSDGDGGAPDQYWN 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
locaiiun 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phcnylalanine, G^Glycine, H=Histidine, 
l = Isoleucine, IC— Lysine, L^Leucine, JVf = Methionine, 
N=Asparagine, P^Proline, Q=Clutamtne, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknonn, *=Stop codon, /^possible nucleotide deletion, 
\-possible nucleotide insertion 










STGFLAWLYNESPVRGTVVTNDRWGAGSICKHG 

GFYTCSDRYNPGHLLPHKWENCMTIDKLSWGY 

RREAGISDYLTIEELVKQLVETVSCGGNLLMN1G 

PTLDGTISVVFEERLRQMGSWLKVNGEAIYETHT 

N^SQNDTVTPDVWYTSICPKEICLVYAIFLKWPTS 

GQLFLGHPKAILGATEVKLLGHGQPLNWISLEQN 

GIMVELPQLTIHQMPCKWGWALALTNVI 


2973 


A 


24 


1133 


SVPRAGGDMETGAAELYDQALLGILQHVGNVQ 

DFLRVLFGFLYRKTDFYRLLRHPSDRMGFPPGAA 

QALVLQVFKTFDHMARQDDEKRRQELEEKIRRK 

EEEEAKTVSAAAAEKEPVPVPVQEIEIDSTTELDG 

HQEVEKVQPPGPVKEMAHGSQEAEAPGAVAGA 

AEVPR\EPPILPRIQEQFQKNPDSYNGAVRENYTW 

SQDYTDLEVRVPVPKHVVKGKQVSVALSSSSIRV 

AMLEENGERVLMEGKLTHKINTESSLWSLEPGK 

CVLVNLSKVGEYWWNAILEGEEPIDIDKINKERS 

MATVDEEEQAVLDRLTFDYHQKLQGKPQSHEL 

KVHEMLKKGWDAEGSPFRGQRFDPAMFNISPGA 

VQF 


2974 


A 


271 


1854 


MQFGRAHGDCVSGAQLCGCPSMDDYMVLRMIG 

EGSFGRALLVQHESSNQMFAMKEIRLPKSFSNTQ 

NSRKEAVLLAKMKHPNIVAFKESFEAEGHLY1V 

MEYCDGGDLMQKIKQQKGKLFPEDMILNWFTQ 

MCLGVNHIHKKRVLHRDIKSKNIFLTQNGKGKL 

GDFGSARLLSNPMAFACTYVGTPYYVPPEIWEN 

LP YNN KSDI WSLG C IL Y ELCTLKHPFQ ANS WKN L 

1LKVCQGCISPLPSHYSYELQFLVKQMFKRNPSH 

RPSATTLLSRGIVARLVQKCLPPEIIMEYGEEVLE 

EIKNSKHNTPRKKTNPSR1R1ALGNEASTVQEEEQ 

DRKGSHTDLESINENLVESALRRVNREEKGNKSV 

HLRKASSPNLHRRQWEKNVPNTALTALENASILT 

SSLTAEDDRGGSVIKYSKNTTRKQWLKETPDTLL 

NILKNADLSLAFQTYT1YRPGS\EGFLKGPLSEETE 

ASDSVDGGHDSVILDPERLEPGLDEEDTDFEEED 

DNPDWVSELKKRAGWQGLCDR 


2975 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQR1GSGTYGDVYK 

AKNVNTGELAAIKVIKLEPGEDFAWQQEIIMMK 

D\CKHP\DIVAYF\GSYL\RRDKLWI\CMEF\CGSGS 

\LQD1YHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAffiLAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAK1P 

PPLPPKPKS1FIPQEMHSTEDENQGTDCRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDG SLCQQQNEHRGENLSRKEKKD VPKPISNG 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWINPD 

TRDQ YLIFG AEEG IYTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G^GIycine, H=Histidine, 
I=IsoIeucine, KHLysine, L=Leucine, JVl=Methionine, 
N=Asparagine, P=Pro!ine, Q=G!utamine, R=Arginine,S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










RQMQKLPVAIPAHKLPDRJLPRKFSVSAKEPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

EPMQKFMLIKHIDFPIPCPLKMFEMLVVPEQEYP 

LVCVGVSRGRDFNQVVRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCCIKIVNLQGR 

LKSSRKLSSELTFDFRJESIVCLQDSVLAFWKHG 

MQGRSFRSNEVTQEISDSTRIFRLLGSDRVVVLES 

RPTDNPTANSNLYILAGHENSY 


2976 


A 


32 


2833 


PPGEPGAGRGALSPCGPLSGPPPLPGREAGGTCG 

QPVNPVFDLSRRNPQEDFELIQRIGSGTYGDVYK 

ARNVNTGELAAIKVIKLEPGEDFAVVQQEIIMMK 

D\CKrff\DIVAYF\GSYL\RRDKXWI\CMEF\CGSGS 

\LQDIYHVTGPLSELQIAYVSRETLQGLYYLHSKG 

KMHRDIKGANILLTDNGHVKLADFGVSAQITATI 

AKRKSFIGTPYWMAPEVAAVERKGGYNQLCDL 

WAVGITAIELAELQPPMFDLHPMRALFLMTKSNF 

QPPKLKDKMKWSNSFHHFVKMALTKNPKKRPT 

AEKLLQHPFVTQHLTRSLAIELLDKVNNPDHSTY 

HDFDDDDPEPLVAVPHRIHSTSRNVREEKTRSEIT 

FGQVKFDPPLRKETEPHHELPDSDGFLDSSEEIYY 

TARSNLDLQLEYGQGHQG\GYFLGANKSLLKSV 

EEELHQRGHVAHLEDDEGDDDESKHSTLKAKIP 

PPLPPKPKSIFIPQEMHSTEDENQGT1KRCPMSGSP 

\AKPSQVPPRPPPPRLPPHKPVALGNGMSSFQLNG 

ERDGSLCQQQNEHRGENLSRKEKKDVPKPISNG 

LPPTPKVHMGACFSKVFNGCPLKIHCASSWTNPD 

TRDQYLIFGAEEG1YTLNLNELHETSMEQLFPRR 

CTWLYVMNNCLLSISGKASQLYSHNLPGLFDYA 

RQMQKLPVAIPAHKLPDR1LPRKFSVSAKIPETK 

WCQKCCVVRNPYTGHKYLCGALQTSIVLLEWV 

EPMOKPMLIKMDFPIPCPLKMFEMI VVPFOFYP 

LVCVGVSRGRDFNQWRFETVNPNSTSSWFTES 

DTPQTNVTHVTQLERDTILVCLDCCIK1VNLQGR 

LKSSRKLSSELTFDFRffiSIVCLQDSVLAFWKJIG 

MQGRSFRSNEVTQE1SDSTRIFRLLGSDRVVVLES 

RPTDNPTANSNLYILAGHENSY 


2977 


A ' 


174 


1543 


YSLRKGITrTCLAGAMVHIKKGELTQEEKELLEVI 

GKGTVQEAGTLLSSKJWRVNCLDENGMTPLMH 

AAYKGKLDMCKLLLRHGADVNCHQHEHGYTA 

LMFAALSGNKDITWVMLEAGAETDVVNSVGRT 

AAQlVIAAFVGQrlDCVTIlNNFFPRERLDYYTKJPQ 

GLDKEPKLPPI<XAGPLiraiTTTNLHPViaVMLV 

NENPLLTEEAALNKCYRVMDLICEKCMKQRDM 

NEVLAN1KMHYISCIFQKCINFLKDGENKLDTLIK 

SLLKG\1MSDGFPVYPEKJLRESIRK\FPYCEATLL 

QQLVRSIAPVEIGSDPTAFSVLTQAITGQVGFVDV 

EFCTTCGEKGASKRCSVCKMVIYCDQTCQKTHW 

rTHKIGCKNLKDrYEKQQLEAAKEKJlQEENHGK 

LDVNSNCVNEEQPEAEVGISQKDSNPEDSGEGK 

KESLESEAELEGLQDAPAGPQVSEE 


2978 


A 


3 


5177 


SDDLRTGLFQDVQDAESLKLPGVYEVLFYNETE 
DCPGMMLWRYPEPRGLTLVRITPVPFNTTEDPDI 
STADLGDVLQDPCSLEY^ELQKVl^AFllEFNL 
SESKVCELQLPDINLVNDQKXLVSSDLWRIVLNS 
SQNGADDQSSASESGSQSTCDPLVTPTALAACTR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C^ysteiue, D=Aspartic Acid, 
E=G!utamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleuctne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P*=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possiblc nucleotide insertion 










VDSCFTPWFVPSLCVSFQFAHLEFHLCHHLDQLG 

TAAPQYLQPFVSDRNMPSELEYMIVSFREPHMYL 

RQWNNGSVCQEIQFLAQADCKLLECRNVTMQS 

VVKPFSEFGQMAVSSDVVEKLLDCTVIVDSVFVN 

LGQHVVHSLNTAIQAWQQNKCPEVEELVFSHFV 

ICNDTQETLRFGQVDTDENILLASLHSHQYSWRS 

HKSPQLLHICIEGWGNWRWSEPFSVDHAGTFIRT 

IQYRGRTASLIIKVQQLNGVQKQIIICGRQIICSYL 

SQSrELKVVQHYIGQDGQAVVREHFDCLTAKQK 

LPSYILENNELTELCVKAKGDEDWSRDVCLESK 

APEYSMQVPSSNSSIIYVWCTVLTLEPNSQVQQ 

RMIVFSPLFIMRSHLPDP1IIHLEKJISLGLSETQIIP 

GKGQEKPLQNIEPDLVHHLTFQAREEYDPSDCA 

VPISTSLIKQIATKVHPGGTVNQILDEFYGPEKSL 

QPIWPYNKKDSDRNEQLSQWDSPMRVKLSIWKP 

YVRTLLIELLPWALLINESKWDLWLFEGEKIVLQ 

VPAGKIIIPPNFQEAFQIGIYWANTNTVHKSVAIK 

LVHNLTSPKWKDGGNGEVVTLDEEAFVDTEIRL 

GAFPGHQKLCQFCISSMVQQGIQIIQIEDKTT1INN 

TPYQIFYKPQLSVCNPHSGKEYFRVPDSATFSICP 

GGEQPAMKSSSLPCWDLMPDISQSVLDASLLQK' 

QIMLGFSPAPGADSSQCWSLPAIVRPEFPRQSVA 

VPLGNFRENGFCTRAIVLTYQEHLGVTYLTLSED 

PSPRVIIHNRCPVKMLIKENIKDIPKFEVYCKKIPS 

ECSIHHELYHQISSYPDCKTKDLLPSLLLRVEPLD 

EVTTEWSDAIDINSQGTQVVFLTGFGYVYVDVV 

HQCGTVFITVAPEGKAGPILTNTNRAPEKIVTF/K 

MFITQLSLAVFDDLTHHKASAELLRLTLDNIFLC 

VAPGAGPLPGEEPVAALFELYCVEICCGDLQLDN 

QLYNKSNFHFAVLVCQGEKAEPIQCSKMQSLLIS 

NKELEEYKEKCFIKLCITLNEGKSILCDINEFSFEL 

KPARLYVEDTFVYYDCTLFDTYLPNSRLAGHSTH 

LSGGKQVLPMQVTQHARALVNPVKLRKLVIQPV 

NLLVSIHASLKLYIASDHTPLSFSVFERGPIFTTAR 

QLVHALAMHYAAGALFRAGWVVGSLDILGSPA 

SLVRSIGNGVADFFRLPYEGLTRGPGAFVSGVSR 

GTTSFVKHISKGTLTSITNLATSLARNMDRLSLDE 

EHYNRQEEWRRQLPESLGEGLRQGLSRLGISLLG 

AIAGIVDQPMQNFQKTSEAQASAGHKAKGVISG 

VGKGIMGVFTKPIGGAAELVSQTGYGILHGAGLS 

QLPKQRHQPSDWHADQAPNSHVKYVWKMLQS 

LGRPEVHMALDVVLVRGSGQEHEGCLLLTSEVL 

FVVSVSEDTQQQAFPVTEIDCAQDSKQNNLLTV 

QLKQPRVACDVEVDGVRERLSEQQYNRLVDYIT 

KTSCHLAPSCSSMQIPCPVVAAEPPPSTVKTYHY 

LVDPHFAQVFLSKFTMVKNKALRKGFP 


2979 


A 


255 


2673 


AWLFPASVLCPRCLTGSAVGSAEWKSLVVLFPFS 

SRPTLGHLDSKPSSKSNMIRGRNSATSADEQPfflG 

NYRLLKTIGKGNFAKVKLARHILTGKEVAVKUD 

KTQLNSSSLQKLFREVRIMKVLNHPNIVKLFEVIE 

TEKTLYLVMEYASGGEVFDYLVAHGRMKEKEA 

RAKFRQIVSAVQYCHQKF1VHRDLKAENLLLDA 

DMNIKIADFGFSNEFTFGNKLDTFCGSPPYAAPEL 

FQGKKYDGPEVDVWSLGVILYTLVSGSLPFDGQ 

NLKELRERVLRGKYRIPFYMSTDCENLLKKFLIL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheiiylalantne, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, l^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Giutamine, R=Arginine, S=Scrine t 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










NPSKRGTLEQIMKDRWMNVGHEVDDELKPYGEP 

LPVDYKJ3PRRTELMVSMGYTREEIQDSLVGQRYN 

EVMATYLLLGYKSSELEGDTITLKPRPSADLTNS 

SAPSPSHKVQRSVSANPKQRRFSDQAGPAIPTSNS 

YSKKTQSNNAENKRPEEDRESGRKASSTAKVPA 

SPLPGLERKKTTPTPSTNSVLSTSTNRSRNSPLLVE 

RASL\GQGFHPEWAKTALTMPGSRASTASASAA 

VSAARPRQHQKSMSASVHPNKASGLPPTESNCE 

VPRPRQVCWGSCTAPQRVPVASPSAHNISSSGGA 

PDRTNFPRGVSSRSTFHAGOLROVR\DOONl PYG 

VTPASPSGHSQGRRGASGSIFSKFTSKFVRRNLNE 

PESKDR\VETLRPHVV\NSGGNDKEKEEFREAKPR 

SLRFFWSMKTTSSMEPNEMMREIRKVLDANSCQ 

SELHEKYMLLCMHGTPGHEDFVQWEMEVCKLP 

RLSLNGVRFKRISGTSMAFKNIASKIANELKL 


2980 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAETNIDQDINNLKEKWESVE 

TKLNER\KT0K1EEALNLA\MEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLLISV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 

SKLMEWLEESEKSLDSELEIANDPDKIKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLKEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEAV 

LLFSGQFTDALQAL1DWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSVVHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMGDTVLAICHPDSITTIKHWITIIRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVIPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSHIPV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRJRJDK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADIFD ! 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRFFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAG SKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2981 


A 


120 


3433 


NCLLLQAKGFHGEIEDLQQWLTDTERHLLASKP 

LGGLPETAKEQLNVHMEVCAAFEAKEETYKSLM 

QKGQQMLARCPKSAFTNIDQDINNLKEKWESVE 

TKLNER\KT\KLEEALNLAVMEFHNSL\QDFINWLT 

QAEQTLNVASRPSLILDTVLFQIDEHKVFANEVN 

SHREQIIELDKTGTHLKYFSQKQDVVLIKNLL1SV 

QSRWEKVVQRLVERGRSLDDARKRAKQFHEAW 
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SEQ ID 

NO: 


Method 


Predicted 
beginning 

n nrl^ntirlf* 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

lArnfinn 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Asparlic Acid, 
E-Glutamic Acid, F=PhenyIalanine, G=Glycine, ll=Histidine, 

1=1 crtl^tirtn* 1^=1 uci nA I asl ^itrin^ IV4=IM*ilif nnino 

i— ibuicuciiic, iv — L^y jiiic, l/^-i_«cuviiic, ~i»iciuiuninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V~Tryptophan, Y=Tyrosine, 
X=LInknown, *=Stop codon, /^possible nucleotide deletion, 
\=possibJe nucleotide insertion 










SKLMEWLEESEKSLDSELEIANDPDKJKTQLAQH 

KEFQKSLGAKHSVYDTTNRTGRSLICEKTSLADD 

NLKLDDMLSELRDKWDTICGKSVERQNKLEEAX 

LLFSGQFTDALQALIDWLYRVEPQLAEDQPVHG 

DIDLVMNLIDNHKAFQKELGKRTSSVQALKRSA 

RELIEGSRDDSSWVKVQMQELSTRWETVCALSIS 

KQTRLEAALRQAEEFHSWHALLEWLAEAEQTL 

RFHGVLPDDEDALRTLIDQHKEFMKKLEEKRAE 

LNKATTMG DTV L AIC HPDS1TTIKH W ITI IRARFEE 

VLAWAKQHQQRLASALAGLIAKQELLEALLAW 

LQWAETTLTDKDKEVrPQEIEEVKALIAEHQTFM 

EEMTRKQPDVDKVTKTYKRRAADPSSLQSH1PV 

LDKGRAGRKRFPASSLYPSGSQTQIETKNPRVNL 

LVSKWQQVWLLALERRRKLNDALDRLEELREF 

ANFDFDIWRKKYMRWMNHKKSRVMDFFRRIDK 

DQDGKITRQEFIDGILSSKFPTSRLEMSAVADIFD 

RDGDGYIDYYEFVAALHPNKDAYKPITDADKIE 

DEVTRQVAKCKCAKRFQVEQIGDNKYRPFLGNQ 

FGDSQQLRLVRILRSTVMVRVGGGWMALDEFL 

VKNDPCRAKGRTNMELREKFILADGASQGMAA 

FRPRGRRSRPSSRGASPNRSTSVSSQAAQAASPQ 

VPATTTPKILHPLTRNYGKPWLTNSKMSTPCKAA 

ECSDFPVPSAEGTPIQGSKLRLPGYLSGKGFHSGE 

DSGLITTAAARVRTQFADSKKTPSRPGSRAGSKA 

GSRASSRRGSDASDFDISEIQSVCSDVETVPQTHR 

PTPRAGSRPSTAKPSKIPTPQRKSPASKLDKSSKR 


2982 


A 


1 


2065 


MAAGGAEGGSGPGAAMGDCAEIKSQFRTREGF ! 

YKLLPGDGAARRSGPASAQTPVPPQPPQPPPGPA 

SASGPGAAGPASSPPPAGPGPGPALPAVRLSLVR 

LGEPDSAGAGEPPATPAGLGSGGDRVCFNLGRE 

LYFYPGCCRRGSQRWHTPLTPFLPPLKSIDLNKPI 

DKRIYKGTQPTCHDFNQFTAATETISLLVGFSAG 

QVQYLDLIKKDTSKLFNEERLIDKTKVTYLKWLP 

ESESLFLASHASGHLYLYMVSHPCASAPPQYSLL 

KQVAWGFSFYAAKSKAPRNPLAKWAVGEGPLNE 

FAFSPDGRHLACVSQDGCLRVFHFDSMLLRGLM 

KSYFGGLLCVCWSPDGRYVVTGGEDDLVTVWS 

FTEGRVVARGHGHKSWVNAVAFDPYTTRAEEA 

ATAAGADGERSGEEEEEEPEAAGTGSAGGAPLSP 

LPKAGSITYRFGSAGQDTQFCLWDLTEDVLYPHP 

PLARTRTLPGTPGTTPPAASSSRGGEPGPGPLPRS 

LSRSNSLPHPAGGGKAGGPGVAAEPGTPFSIGRF 

ATLTLQERRDRGAEKEHKRYHSLGNISRGGSGG 

SGSGGEKPSGPVPRSRLDPAKVLGTALCPRIHEV 

PLLEPLVCKKIAQERLTVLLFLEDCI1TACQEGLIC 

TWARPGKAFTDEETEAQTGEGSWPRSPSKSVVE 

GISSQPGNSPSGTVV 


2983 


A 


3855 


220 


RRFRLSAHRAQPCCRCRGLEMPRGVFQQLSNLV 

LQELNANLSNLTSAFEKATAEKIKCQQEADATN 

RV1LLANRLVGGLASENIRWAESVENFRSQGVTL 

CGDVLLISAFVSYVGYFTKKYKNELMEKFWIPYI 

HNLKVPIPITNGLDPLSLLTDDADVATWNNQGLP 

SDRMSTENATILGNTERWPLIVDAQLQGIKWIKN 

KYRSELKAIRLGQKSYLDV1EQATSEGDTLLIEN1 

GETVDPALDPLLGRNTIKKGKYIKIGDKEVGVPP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=fsoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S^erine, 
T=Threonine, V=Vafine, YV^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










QVPPDPTHQVLQPTLQARDAGSVH\LINFLVTRD 

GLEDQLLAAVVAKERPDLEQLKANLTKSQNEFK 

I VLKELEDSLLARLS AA SGNFLGDTALVENLETT 

KHTASEIEEKVVEAKITEVKINEARENYRPAAER 

ASLLYFILNDLNKrNPVYQFSLKAFNVVFEKAIQR 

TTPANEVKQRVINLTDEITYSVYMYTARGLFERD 

KLIFLAQVTFQVLSMKKELNPVELDFLLRFPFKA 

GVVSPVDFLQHQGWGGIKALSEMDEFKNLDSDI 

EGSAKRWKKLVESEAPEKEIFPKEWKNKTALQK 

LCMVRCLRPDRMTYAJKNFVEEKMGSKFVEGRS 

VEFSKSYEESSPSTSIFFILSPGVDPLKDVEALGKK 

LGFTIDNGKLHNVSLGQGQEVVAENALDVAAEK 

GHWVILQNIHLVARWLGTLDKKLERYSTGRHED 

YRVFIRAEPAPSPETHIIPQGILENAIKITNEPPTGM 

YANLYKALDLFTQDTLEMCTKEMEFKCMLFAL 

CYFHAVVAERRKFGAQGWNRSYPFNNGDLTISI 

NVLYNYLEANPKVPWDDLRYLFGEIMYGGHITD 

DAVDRRLCRTYLAEYIRTEMLEGDVLLAPGFQIPP 

NLDYKGYHEYIDENLPPESPYLYGLHPNAEIGFL 

TVTSEKLFRTVLEMQPKETDSGA GTG VSREEK V 

KAVLDDILEKIPETFNMAEIMAKAAEKTPYVVV 

AFQECERMNILTNEMRRSLKELNLGLKGELTITT 

DVFDT ^TAT FYHTVPDTWV A R A VP<3N^/fr:r a au/ 
u v CjLjl^o i /\jur i u i v ru l w v /\iv/\ i r olViiYiULAA W 

YANLLLRIRELEA WTTDF ALPTTV WLAGFFNPQS 

FLTAIMQSMARKNEWPLDKMCLSVEVTKKNRE 

DMTAPPREGSYVYGLFMEGARWDTQTGVIAEA 

RLKELTPAMPVIFIKAIPVARMETKNIYECPVYKT 

RIRGPTYVWTFNLKTKEKAAKWILAAVALLLQV 


2984 


A 


2 


1464 


FVLFPGIAMETPGASASSLLLPAASRPPRKREAGE 

AGAATSKQRVLDEEEYIEGLQTVIQRDFFPDVEK 

LQAQKEYLEAEENGDLERMRQ1AIKFGSALGKM 

SREPPPPYVTPATFETPEVHAGTGVVGNKPRPRG 

RGLEDGEAGEEEEKEPLPSLDVFLSRYTSEDNAS 

FQEIMEVAKERSRARHAWLYQAEEEFEKRQKDN 

LELPSAEHQAIESSQASVETWKYKAKNSLMYYP 

EGVPDEEQLFKKPRQVVHKNTRFLRDPFSQALSR 

CQLQQAAALNAQHKQGKVGPDGKELCPQESPRV 

GGFGFVATPSPAPGVNF^PMMTWriFVFlsJTPT RV 

EGSETPYVDRTPGPAFKILEPGRRERLGLKMANE 

AAAKNRAKKQEALRRVTENLASLTPKGLSPAMS 

PALQRLVSRTASKYTDRALRASYTPSPARSTHLK 

NPGPVGCRPPQSTPGA/PGSATRTPL\TQDPA\SIT 

DNLLQLPARRKASDFF 


2985 


A 


1890 


178 

• 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQVQDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYPKQIGIIKTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
Iocs tin n 

V WQ Hull 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Clutamic Acid, F=Phenyla1nnine, G=GIycine, H=Histidine, 

I ~I cn In i fi n *» l^cal vci np 1 =1 pitrin^ l\1'=]Vf *»fhinni n<> 

1 IJUILULIIICi IV LijSlllC, — LjCULIIIC, 1*1 itI CI 1 1 1U II 1 11C, 

N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valinc t \V=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










WFDG KJEFSGN PIK V S F ATRRA DFNRG GGNG RGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2986 


A 


1890 


178 


ASTQEAGLLSPPGVGAQRCWNFVACLPVRACAD 

MASNDYTQQATQSYGAYPTQPGQGYSQQSSQP 

YGQQSYSGYSQSTDTSGYGQSSYSSYGQSQNSY 

GTQSTPQGYGSTGGYGSSQSSQSSYGQQSSYPGY 

GQQPAPSSTSGSYGSSSQSSSYGQPQSGSYSQQPS 

YGGQQQSYGQQQSYNPPRGYGQQNQYNSSSGG 

GGGGGGGGSYGQDQSSMSGSGGGGGGGGGGGS 

GGGGGYGNQDQTGAAGSRGYRQ\QDRGGRCRG 

GSGGGGS\GGAAGYNRSSGGYEPRGRGGGRGGR 

GGMGGSDRGGFNKFGGPRDQGSRHDSEQDNSD 

NNTIFVQGLGENVTIESVADYFKQIGI1KTNKKTG 

QPMINLYTDRETGKLKGEATVSFDDPPSAKAAID 

WFDGKEFSGNPIKVSFATRRADFNRGGGNGRGG 

RGRGGPMGRGGYGGGGSGGGGRGGFPSGGGGG 

GGQQRAGDWKCPNPTCENMNFSWRNECNQCK 

APKPDGPGGGPGGSHMGGNYGDDRRGGRGGYD 

RGGYRGRGGDRGGFRGGRGGGDRGGFGPGKM 

DSRGEHRQDRRERPY 


2987 


A 


1376 


898 


GGAKAGGAPHPFTLPFRHVGGLSAAPEEVEGML 

WAGARQHGRNWRKRETSPGTQGPLPPVPR/VPP 

GPDGVPHAIAPTLSWAIPRQQCSPQPGRLNALPPD 

RCSGPHFGDRAPESCFPGACSVSGACAFKGTRPA 

CPPQEPSLRSSRNRLREGQTFGRMEI 


2988 


A 


I 


1011 


MGNDSVSYEYGDYSDLSDRPVDCLDGACLAIDP 

LRVAPLPLYAAIFLVGVPGNAMVAWVAGKVAR 

RRVGATWLLHLAVADLLCCLSLP1LAVPIARGGH 

WPYGAVGCRALPSIILLTMYASVLLLAALSADLC 

FLALGPAW\CLRFS/GACGVQVACGAAWTLALL 

LTVPSAIYRRLHQEHFPARLQCVVDYGGSSSTEN 

AVTAIRFLFGFLGPLVAVASCHSALLCWAARRC 

RPLGTAIVVGFFVCWAPYHLLGLVLTVAAPNSA j 

LLARALRAEPLIVGLALAHSCLNPMLFLYFGRAQ 

LRRSLPAACHWALRESQGQDESVDSKKSTSHDL 

VSEMEV 


2989 


A 


27 


4074 


KSQLFCFWVGKAGDELSGDQDKEQKDPYFVETP 

YGYQLDLDFLKYVDD1QKGNTIKRLNIQKRRKPS 

VPCPEPRTTSGQQGIWTSTESLSSSNSDDNKQCP 

NFLIARSQVTSTPISKPPPPLETSLPFLTIPENRQLP 

PPSPQLPKJiNLHVTXTLMETRJRRLEQERATMQM 

TPGEFRRPRLASFGGMGTTSSLPSFVGSGNHNPA 

KHQLQNGYQGNGDYGSYAPAAPTTSSMGSSIRH 

SPLSSGISTPVTWSPMHLQHIREQMA1ALKRLKE 

LEEQVRTIPVLQVK1SVLQEEKRQLVSQLKNQRA 

ASQrNVCGVRKRSYSAGNASQLEQLSRARRSGG 

ELYTDYEEEEMETVEQSTQRIKEFRQL\TADMQA 

LEQKJQDSSCEASSELRENGECRSVAVGAEENMN 

DIWYHRGSRSGKDAAVGTLVEMRNCGVSVTEA 

MLGVMTEADKEIELQQQTBESLKEKIYRLEVQLR 

ETTHDREMTKLKQELQAAGSRKKVDKATMAQP 



224 



WO 01/57190 



PCT/USO 1/04098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleutfne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!c nucleotide insertion 










LVFSKVVEAWQTRDQMVGSHMDLVDTCVGTS 

VETNSVGISCQPECKNKVVGPELPMNWWIVKER 

VEMHDRCAGRSVEMCDKSVSVEVSVCETGSNTE 

ESVNDLTLLKTNLNLKEVRSIGCGDCSVDVTVCS 

PKECASRGVNTEAVSQVEAAVMAVPRTADQDT 

STDLEQVHQFTNTETATLIESCTNTCLSTLDKQTS 

TQTVETRTVAVGEGRVKDINSSTKTRSIGVGTLL 

SGHSGFDRPSAVKTKESGVGQININDNYLVGLK 

MRTIACGPPQLTVGLTASRRSVGVGDDPVGESLE 

NPQPQAPLGMMTGLDHYIERIQKLLAEQQTLLA 

ENYSELAEAFGEPHSQMGSLNSQLISTLSSINSVM 

KSASTEELRNPDFQKTSLGKITGSYLGYTCKCGG 

LQSGSPLSSQTSQPEQEVGTSEGKPISSLDAFPTQ 

EGTLSPVNLTDDQIAAGLYACTNNESTLKSIMKK 

KDGNKDSNGAKKNLQFVGINGGYETTSSDDSSS 

DESSSSESDDECDVIEYPLEEEEEEEDEDTRGMAE 

GHHAVNIEGLKSARVEDEMQVQECEPEKVEIRE 

RYELSEKMLSACNLLKNTINDPKALTSKDMRFC 

LNTLQHEWFRVSSQKSAIPAMVGDYIAAFEAISP 

DVLRYVINLADGNGNTALHYSVSHSNFEIVKLLL 

RIVEELFGCGDVNAKASQAGQTALMLAVSHGRI 

DMVKGLLACGADVNIQDDEGSTALMCASEHGH 

VEIVKLLLAQPGCNGHLEDNDGSTALSiALEAGH 

KDIAVLLYAHVNFAKAQSPGTPRLGRKTSPGPTH 

RGSFD 


2990 


A 


69 


1687 


ERLRPGQRAIRGPVPAAGACASLPPRAGPAQGRH 

AALGGAEPGSHLHCGVRLQRREEPGGQQRLLPQ 

RGGSAQTGHQHPGPYECQCPGPQPGGTTPALLSL 

BLEETRGPPASANPDKDHSTQPGTMGRKKJQISRI 

LDQRNRQVTFIXRKFGLMKKAYELSVLCDCEIA 

LIIFNSATRLFQYASTDMDRVLLKYTEYSEPHESR 

TNTDILETLKRRGIGLDGPELEPDEGPEEPG EKFR 

RLAGEGGDPALPRPRL YPAAPAMPSPD VVYG AL 

PPPG\CDPSGLGEALPAQSRPSPFRPAAPKAGPPG 

LGHPLFSPSHLTSKTPPPLYLPTEGRRSDLPGGLA 

GPRGGLNTSRST YSGT OTvJPrSTATPOPPl n^FPPT 

PGGPPVGAEAWARRVPQPAAPPRRPPQSSIKSER 

LFLRPPGAPATFLRPSPIPCSSPGPWQSLCGLGPPV 

CAGCPWPTAGPGRRSPGGTSPERSPGTARARGDP 

\TSLQAFSEKTHTVTAPLRGGGLEVGGWTQSSAG 

GLLSFFLFVCISTNKNARGVRGPEKK 


299} 


A 


3 


1159 


CPQPLHCASPKEEMSLRCGDAARTLGPRVFGRYF 

CSPVRPLSSLPDKKKELLQNGPDLQDFVSGDLAD 

RSTWDEYKGNLKRQKGERLRLPPWLKTEIPMGK 

NYNKLKNTLRNLNLHTVCEEARCPNIGECWGGG 

EYATATATIMLMGDTCTRGCRFCSVKTARNPPP 

LDASEPYNTAKAIAEWGLDYWLTSVDRDDMP 

DGGAEHTAKTV^sYT K"FPMPi<rTr vppf TPnppnnT 

KAIEKVALSGLDVYAJrlNVETVPELQSKVRDPRA 

NTOQSLRVLKHAKKVQPDVISKTSIMLGLGENDE 

QWATMKALREADVDCLTLGQYMQPTRRHLKV 

EEYITPEKFKYWEKVGNELGFHYTASGP\LVRSS 

YKAGEFFLKNLVAKRKTKDL 


2992 


A 


3 


1636 


PVPGVPTSPPSCCPQDMQGPWVLLLLGLRLQLSL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Pbenylalanine, G=Grycine, H=Hisridine, 
I=Isoleucine, K = Lysinc, L^Leucine, M^Mcthionine, 
N^Asparagine, P=Prolinc y Q=Clutamine, R=*Arginine,S=Serine, 
T=Threonine, V=Valine, YV=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GVIPAEEENPAFWNRQAAEALDAAKKLQPIQKV 

AKNLILFLGDGLGVPTVTATRJLKGQKNGKLGPE 

TPLAMDRFPYLALSKTYNVDRQVPDSAATATAY 

LCGVKANFQTIGLSAAARFNQCNTTRGNEVISV 

MNRAKQAGKSVGVVTTTRVQHASPAGTYAHTV 

NRNWYSDADMPASARQEGCQDIATQL1SNMDID 

VILGGGRKYMFPMGTPDPEYPADASQNGIRLDG 

KNLVQEWLAKHQGAWYVWNRTELMQASLDQS 

VTHLMGLFEPGDTKYEIHRDPTLDPSLMEMTEA 

ALRLLSRNPRGFYLFVEGGRIDHGHHEGVAYQA 

LTEAVN4FDDAIERAGQLTSEEDTLTLVTADHSH 

VFSFGGYTLRGSSIFGLAPSKAQDSKAYTSILYGN 

GPGYVFNSGVRPDVNESESGSPDYHQQAGWPLS 

SETHGGEDVAVFARGPQAHLVHGVQEQSFVAH 

VMAFAACLEPYTACDLAPPACTTDAAHPVAASL 

PLLAGTLLLLGASAAP 


2993 


A 


3 


685 


DAWARLLKMNRLFGKAKPKAPPPSLTDCIGTVD 

SRAESIDKKISRLDAELVKYKDQIKKMREGPAFCN 

MVKQKALRVLKQI<JIMYEQQRDNLA\NSHSTW\ 

TS\HYTIQSLJ^TKTTVDAMKLGVKEMKKAYKQ 

VKJDQIEDLQDQLEDMMEDANEIQEALSRSYGTP 

ELDEDDLEAELDALGDELLADEDSSYLDEAASA 

PAIPEGVPTDTKNKDGVLVDEFGLPQ1PAS 


2994 


A 


1710 


161 


rrceltpfiiktl1lpkswgafpedvvmqhvsssq 

ssqrhvqwpgacpgageeqpacsqpslpltlpsp 

shqlqqlmvrggpaggqnmnvdlqgvgpglq 

gspqvtlaplplpsptspgfqfsaqprrfehgsps 

y1qvtsplsqqvqtqsptqpspgpgqalqnvrag 

apgpglglcsssptgdfvdasvlvrqislspssgg 

hfvfqdgsgltqiaqgaqvqlqhpgtpitvrerr 

psqphtqsggtihhlgpqspaaaggaglqplasp 

shittanlppqisshqgqlvqqqqvlqgpplprpl 

gfertpgvllpgaggaagfgmtspppptspsrta 

vppglsslpltsvgntgmkkvpkkleeippaspe 

maqmrkqcldyhhqemqalkevfkeylielff 

lqhfqgnmmdflafkerlygplqaylrqndldi 

eeeeee\hfevindevkvvarkhgqpgtpvaiat\ 

qlpprtsaafpaqqqplqvlsdgstvqlprlssl 

GFEDSMC 


2995 


A 


3 


924 


SAPSGIDASTHAFARCKHPINVRRDPSIP1YGLRQS 

ILLNTRLQDCYVDSPALTNIWMARTCAKQNINAP 

APATTSSWEVVRNPLIASSFSLVKLVLRRQLKNK 

CCPPPCKFGEGKI^KRLKHKDDSVMKATQQARK 

RNFISSKSKQPAGHRRPAGGIRESKESSKEKKLTV 

RQDLEDRYAEHVAATVQALPQDSGTAAWKG\RV 

LLPETQKRQQLSEDTLTIHGLPTEGYQALYHAVV 

EPMLWNPSGTPKRYSLELGKAIKQKLWEALCSQ 

GAISEGAQRDRFPGRKQPGVHEEPVLKKWPKLK 

SKK 


2996 


A 


3 


1713 


GKFGIKPSQRRISGKSTFHSEMEGEDTRDDSLYSI 

LEELWQDAEQIKRCQEKHNKLLSRTTFLNKKILN 

TEWDYEYKDFGKFVHPSPNLILSQKRPHKRDSFG 

KSFKJINLDLHIHNKSNAAlCNLDKTIGHGQVFrQ 

NSSYSHHENTHTGVKFCERNQCGKVLSLKHSLS 

Q1WKFPIGEKANTCTEFGKIFTQRSHFFAPQK1HT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=[soteucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconinc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










VEKPHELSKCWVFTQKPLLSIYLRVHRDEKLYI\ 
CTKM/CGKGLHPRNSELIMHEKTHTREKPYKCNE 
\CGKSFFQVSSLLRHQTTHTGEKLFECSECGKGFS 
LNSALNIHQKIHTGERHHKCSECGKAFTQKSTLR 
MHQRJHTGERSYICTQCGQAFIQKAHLIAHQRIH 

ICTECGKAFTNRSNLNTHQKSHTGEKSYICAECG 

KAFTDRSNFNKHQTIHTGEKPYVCADCGRAFIQK 

SELITHQRJHTTEKPYKCPDCEKSFSKKPHLKVHQ 

RIHTGEKPYICAECGKAFTDRSNFNKHQTIHTGD 

KPYKCSDCGKGFTQKSVLSMHRNIHT 


2997 


A 


3 


1763 


AASTRTMGSRHFEGIYDHVGHFGRFQRVLYFICA 

FQNISCGIHYLASVFMGVTPHHVCRPPGNVSQVV 

FHNrTSNWSLEDTGALLSSGQKDYVTVQLQNGEI 

WELSRCSRNKRENTSSLGYEYTGSKKEFPCVDG 

YIYDQNTWKSTAVTQWNLVCDRKWLAMLIQPL 

FMFGGPTGIG/VTFGYF\SDRLGRRVVLWATSSS 

MFLFGIAAAFAVDYYTFMAARFFLAMVASGYLV 

VGFVYVMEFIGMKSRTWASVHLHSFFAVGTLLV 

ALTGYLVRTWWLYQM1LSTVTVPFILCCWVLPE 

TPFWLLSEGRYEEAQKMVDIMAKWNRASSCKLS 

ELLSLDLQGPVSNSPTEVQKHNLSYLFYNWSITK 

RTLTVWLIWFTGSLGFYSFSLNSVNLGGNEYLNL 

r ul<j v v blr A Y 1 r VClAMDlvVGRRTVLA YSLFCVS 

ALACGVVMVIPQKHYILGVVTAMWGKILPIGAA 

FG\LIYLYTAELYPTIVRSLAVGSGSMVCRLAS1L 

APFSVDLSSIWIFIPQLFVGTMALLSGVLTLKLPE 

TLGKRLA TTWEEA AKLESENESKS SKLLLTTNNS 

GLEKTEAITPRDSGLGE 


2998 


A 


3 


1441 


QRPASQLLAPFAAEALPGAPRAAMAQHFSLAAC 

DVVGFDLDHTLCRYNLPESAPLIYNSFAQFLVKE 

KGYDKELLNVTPEDWDFCCKGLALDLEDGNFL 

KLAW1GTVLRASHGTKMMTPEVLAEAYGKKEW 

KHFLSDTGMACRSGKYYFYDNYFDLPGALLCAR 

VVDYLTKLNNGQKTFDFWKDIVAAIQHNYKMS 

AFKENCG I YFPEI KRDPGR YLHS RPES VKK WLRQ 

LKNAGKILLLITSSHSDYCRLLCA\YILGNDFTDLF 

DIVITNALKPGFFSHLPSQRPFRTLENDEEQEALP 

ST nKPfiWY^nniSlAVHT VT7T I K'^yTWDCDFVA/ 
oj_»i>»r\jrvj w i ov^\JlN/\ v ill, i j^LvLjiVIVIVI 1 vjJvriirivV V 

YFGDSMHSDIFPARHYSNWETVLILEELRGDEGT 

RSQRPEESEPLEKKGKYEGPKAKPLNTSSKKWGS 

FrAIDSVLGLENTEDSLVYTWSCBCRISTYSTIAIPSI 

EAIAELPLDYKFTRFSSSNSKTAGYYPNPPLVLSS 

DETLISK 


2999 


A 


320 


2417 


LRRRKMTPQSLLQTTLFLLSLLFLVQGAHGRGHR 

EDFRFCSQRNQTHRSSLHYKPTPDLRISIENSEEA 

LTVHAPFPAAHPASRSFPDPRGLYHFCLYWNRH 

AGRLHLLYGKRDFLLSDKASSLLCFQHQEESLAQ 

GPPLLATSVTSWWSPQNISLPSAASFTFSFHSPPH 

TGAHNASVDMCELKRDLQLLSQFLKHPQKASRR 

PSAAPASQQLQSLESKLTSVRFMGDMGSFEEDRI 

NATVWKLQPTAGLQDLHIHSRQEEEQSEIMEYS 

VLLPRTLFQRTKGRSGEAEKRLLLVDFSSQALFQ 

DKNSSQVLGEKVLGIVVQNTKVANLTEPVVLTF 

QHQLQPKNVTLQCVFWVEDPTLSSPGHWSSAGC 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A1anine C-Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, G=Clycine, li-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine t P=Prolinc, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, \V=Tryplophan, Y=Tyrosinc, 
X=Unkno>vn, *=Slop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










ETVRRETQTSCFCNHLTYFAVLMVSSVEVDAVH 

KHYLSLLSYVGCVVSALACLVTIAAYLCSRVPLP 

CRRKPRDYTIKVHMNLLLAVFLLDTSFLLSEPVA 

LTGSEAGCRASAIFLHFSLLTCLSWMGLEGYNLY 

RLVVEVFGTYVPGYLLKLSAMGWGFPIFLVTLV 

ALVDVDNYGPIILAVHRTPEGVIYPSMCW1RDSL 

VSYITOLGLFSLVFLrTNJMAMLATMVVQILRLRPH 

TQKWSHVLTLLCLSLVLG\LPWALIFFSFASGTFQ 

LVVLYLFSIITSFQGFLIF1WYWSMRLQARGGPSP 

LKSNSDSARLPISSGSTSSSR1 


3000 


A 


66 


1003 


SRGQLDAGQSSEQHGGNRQPEQSRSRSSSSSSSP 

RRSRSAAEPAMALSMPLNGLKEEDKEPLIELFVK 

AGSDGESIGNCPFSQRLFM1LWLKGVVFSVTTVD 

LKRKPADLQNLAPGTHPPFITFNSEVKTDVNKIEE 

FLEEVLCPPKYLKLSPKHPESNTAGMDIFAKFSA 

YIKNSRPEANEALERGLLKTLQKLDEYLNSPLPD 

EIDENSMEDIKFSTRKPLDGNEMTLADCNLLPKL 

H1VKVVAKKYRNFD1PKEMTGIWRYLTNAYSRD 

EFTNTCPSDKEVE1\AYSDVAKRLHQVKSRLLKE 

VSFMSSP 


3001 


A 


779 


2006 


LALTFRSALSTLPGSPMTSSGSPDLQLAWGPSLLP 

HPPSVWSPALPSCFAGPCPLLPLSDTQGWWGPN 

WLAPPSAALCRPDAAVWPDLPSSNILLVTPPPAK 

*SAVAV*PCPRGAHSLERAARQYTISGSSTSQSGK 

CSKJRJDTKCCAVTTSWGCFWQKHWKGDEDSGW 

AFQEGSHLGEGHL 


3002 


A 


909 


2799 


VEEAWTVWLHWGVRECLLEEETNQKEEAASSN 

WTKARGPFWQEDWVWDMRLKMTTRNFPEREV 

PCD V E VERFTRE VPCLSSLGDG WDCENQEGHLR 

QSALTLEKPGTQEA1CEYPGFGEHLIASSDLPPSQ 

RVLATNGFHAPDSNVSGLDCDPALPSYPKSYAD 

KRTGDSDACGKGFNHSMEVIHGRNPVREKPYKY 

PESVKSFNHFTSLGHQKIMKRGKKSYEGKNFENI 

FTLSSSLNENQRNLPGEKQYRCTECGKCFKRNSS 

LVLHHRTHTGEKPYTCNECGKSFSKNYNLIVHQ 

RJHTGEKPYECSKCGKAFSDGSALTQHQRIHTGE 

KPYECLECGKTFNRNSSLBLHQRTHTGEKPYRCN 

ECGKPFTD1SHLTVHLRIHTGEKPYECSKCGKAF 

RDGSYLTQHERTHTGEKPFECAECGKSFNRNSHL 

IVHQKIHSGEKPYECKECGKTFIESAYLIRHQR1H 

TGEKPYGCNQCQKLFRNIAGLIRHQRTHTGEKPY 

ECNQCGKAFRDSSCLTKHQRIHTKETPYQCPECG 

KSFKQNSHLAVHQRLHSREGPSRCPQCGKMFQK 

SSSLVRHQRAHLGEQPMET*WLGAT*VFQFTLTP 

VFRRRVLDLTPLWSVEKNPLSYPVN 


3003 


A 


2 I 


1489 


SLTEHLSFFQPTAHSLTSLLGTMTTCSRQFTSSSS 

MKGSCGIGGGIGGGSSRISSVLAGGSCRAPSTYG 

GGLSVSSRFSSGGACGLGGGYGGGFSSSSSFGSG 

FGGGYGGGLGAGFGGGLGAGFGGGFAGGDGLL 

VGSEKVTMQNLNDRLASYLDKVRALEEANADL 

EVKIRDWYQRQRPSEIKDYSPYFKTIEDLRNKIIA 

ATIENAQP1LQIDNARLAADDFRTKYEHELALRQ 

TVEADVNGLRRVLDELTLARTDLEMQIEGLKEE 

LA YLRKNH* EEMLALRGQTGGE VN VETD AAPG 

\0)1^CILNEMRNQYEQMAEKNRRDAETWFLSKT 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, MMMethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










EELNKEVASNSELVQSSRSEVTELRRVLQGLEIEL 
QSQLSMKASLENSLEETKGRYCMQLSQIQGLIGS 
VEEQLAQLRCEMEQQSQEYQILLDVKTRLEQEIA 
TYRRLLEGEDAHLSSQQASGQSYSSREVFTSSSSS 
SSRQTRP1LKEQSSSSFSQGQSS 


3004 


A 


2 


940 


GCAPDTRFFVPEPGGRGAAPWVALVARGGCTFK 
DKVLVAARRNASAVVLYNEERYGNITLPMSHAG 
TGNIVVIMISYPKGREILELVQKGIPVTMTIGVGT 
RHVQEFISGQSVVFVAIAFITMMIISLAWLIFYYIQ 
RFI YTGSOTGSOSJ-TRKFTKKVinnT 1 1 HTA/i^MPt; 

KGIDVDAENCAVCIEOTKVKDIIRILPCKHIFHRIC 

IDPWLLDHRTCPMCKLDVIKALGYWGEPGDVQE 

MPAPESPPGRDPAANLSLALPDDDGSDESSPPSA 

SPAESEPQCDPSFKGDAGENTALLEAGRSDSRHG 

GPIS 


3005 


A 


184 


2552 


TMT1HQFLLLFLFWVCLPHFCSPEIMFRRTPVPQQ 

RJLSSRVPRSDGK1LHRQKRGWMWNQFFLLEEY 

TGSDYQYVGKLHSDQDKGDGSLKYILSGDGAGT 

LFIIDEKTGDIHATRRIDREEKAFYTLRAQAINRR 

TLRPVEPESEF VBKJHDINDNEPTFPEEI YTA S VPE 

MSVVGTSVVQVTATDADDPSYGNSARVrYSILQ 

GQPYFSVEPETGIIRTALPNMNRENREQYQVVIQ 

AKDMGGQMGGLSGTTTVNITLTDVNDNPPRFPQ 

NTIHLRVLESSPVGTAIGSVKATDADTGKNAEVE 

YRHDGDGTDMFDIVTEKDTQEGUTVKKPLDYES 

RRLYTLKVEAENTHVDPRFYYLGPFKDTTIVKISI 

EDVDEPPVFSRSSYLFEVHEDIEVGTIIGTVMARD 

PDSISSPIRFSLDRHTDLDRJFNIHSGNGS L YTSKP 

LDRELSQWHNLTV1AAEINNPKETTRVAVFVRIL 

DANDNAPQFAVFYDTFVCENARPGQLIQTISAVD 

KDDPLGGQKFFFSLAAVNPNFTVQDNEDNTARIL 

TRKNGFNRHEISTYLLPVVISDNDYPIQSSTGTLTI 

LCHILLVIVVLFAALKRQRKKEPLILSKEDIRDNIV 

SYNDEGGGEEDTQAFDIGTLRNPAAIEEKKLRRD 

IIPETLFIPRRTPTAPDNTDVRDFINERLKEHDLDP 

TAPPYDSLATYAYEGNDSIAESLSSLESGTTEGD 

QNYDYLREWGPRFNKLPQKYGGGESDKDS 


3006 


A 


2 


541 


v i-^rv i vv w vjrvo v vjuviJLf l C.JL^ilJS^/\JL/lNoIiJJ V I xliv Y 

SLDCGNFHAVYRDDLKKLLETECPQYIRKKGAD 

VWFKELDINTDGAVNFQEFLILVIKMGVAALNSII 

DVYHKYSLIKGNFHAVYRDDLQKLLETECPQYI 

RKKGADVWFKELDINTDGAVNFQEFLILVIKMG 

VGSPQKKVASYF 


3007 


A 


1 


1253 


MYEGIRCLLKALLGFVSLAIGTLYCPRQYRPFPG 

SLGIEAJnNWEPIPDSYYRDMATWPTHAPSVEEG 

GQGRFGNQADHFLGSLAFAKLLNRSLAVPSWIE 

YQHHKPPFTNLHVSYQKYFKLEPLQAYHRVISLE 

DFMEKLAPTHWPPEKRVAYCFEVAAQRSPDKKT 

CPMKEGNPFGPFWDQFHVSFNKSELFTGISFSAS 

YREQWSQRFSPKEHPVLALPGAPAQFPVLEEHRP 

LQKYMVWSDEMVKTGEAQIHAHLVRPYVG1HL 

RIGSDWKNACAMLKDGTAGSrIFMASPQCVGYS 

RSTAAPLTMTMCLPDLKEIQRAVKLWVRSLDAQ 

SVYVATDSESYVPELQQLFKGKVKWSLKPEVA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=A1aninr C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalantne, G-Glycine, H=Histidine, 
I=Isolcucine t K-Lysine, L=Leucine, M=IYlethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconinc, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unkno\vn t *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










QVDLYILGQADHFIGNCVSSFTAFVKRERDLQGR 
PSSFFGMDRPPKLRDEF 


300S 


A 


3136 


1898 


TARGGGSEPGPTMAANYSSTSTRREHVKVKTSS 

QPGFLERLSETSGGMFVGLMAFLLSFYLIFTNEG 

RALKTATSLAEGLSLVVSPDSIHSVAPENEGRLV 

HIIGALRTSKLLSDPNYGVHLPAVKLRRHVEMY 

QWVETEESREYTEDGQVKXETRYSYNTEWRSEir 

NSKNFDREIGHKNPRAMAGESFMATAPFVQIGRF 

FLSSGLIDKVDNFKSLSLSKLEDPHVDIERRGDFF 

YHSENPKYPEVGDLRVSFSYAGLSGDDPDLGPA 

HVVTVIARQRGDQLVPFSTKSGDTLLLLHHGDFS 

AEEVFHRELRSNSMKTWGLRAAGWMAMFMGL 

NLMTRJLYTLVDWFPVFRDLVN1GLKAFAFCVAT 

SLTLLTVAAGWLFYRPLWALLIAGLALVPILVAR 

TRVPAKKLE 


3009 


A 


93 


659 


DAAVAMTAOGGLVANRGRRFKWA1F1 SGPGGG 

SRGRSDRGSGQGDSLYPVGYLDKQVPDTSVQET 

DR1LVEKRC\\0)ULGPLKQIPMNLFIMYMAGNTI 

SIFPTMMVCMMAWRPIQALMAISATFKMLESSS 

QKFLQGLVYLIGNLMGLALAVYKCQSMGLLPTH 

ASDWLAFIEPPERMEFSGGGLLL 


3010 


A 


2 


1041 


LIDSAKARYWTQRGTWVYDNALLLLLKCLWSN 

VVPECTMASSNTVLMRLVASAYSIAQKAGMIVR 

RV1AEGDLGIVEKTCATDLQTKADRLAQMSICSS 

LARKLFPKLTIIGEEDLPSEEVDQELIEDSQWEE1LK 

QPCPSQYSAIKJEEDLVVWVDPLDGTKEYTEGLL 

DMVTVLIGIAYEGFCA1AGVINOPYYNYEAGPDAV 

LGRTIWGVLGLGAFGFQLKEVPAGKH1ITTTRSH 

SNKLVTDCVAAMNPDAVLRVGGAGNKIIQLIEG 

KASAYVFASPGCKKWDTCAPEVILHAVGGKLTD 

IHGNVLQYHKDVKHMNSAGVLATLRNYDYYAS 

RVPESIKNALVP 


3011 


A 


291 


1452 


SPQKTMRSHTITMTTTSVSSWPYSSHRMRF1TNH 

SDQPPQNFSATPNVTTCPMDEKLLSTVLTTSYSV1 

FIVGLVGNIIALYVFLGIHRKRNSIQIYLLNVAIAD 

LLLIFCLPFRIMYHINQNKWTLGVILCKVVGTLFY 

MNMYISIILLGFISLDRY1KINRSIQQRKAITTKQSI 

YVCCrVWMLALGGFLTMlILTLKKGGHNSTMCF 

HYRDKHNAKGEAIFNFILVVMFWL1FLLIILSY1KI 

GKNLLRISKRRSKFPNSGKYATTARNSFIVLIIFTI 

CFVPYHAFRFIYISSQLNVSSCYWKEIVHKTNEIM 

LVLSSFNSCLDPVMYFLMSSNIRKIMCQLLFRJRF 

QGEPSRSESTSEFKPGYSLHDTSVAVKIQSSSKST 


3012 


A 


246 


1346 


TEPVGYTKAEEPIAMRSLGALLLLLSACLAVSAG 

PVPTPPDN1QVQENFNISRIYGKWYNLAIGSTCPW 

LKKIMDRMTVSTLVLGEGATEAEISMTSTRWRK 

GVCEETSGAYEKTDTDGKFLYHKSKWNITMESY 

VVHTNYDEYAIFLTKKFSRHHGPTITAKLYGRAP 

OLRETLLODFRVVAOGVGIPEDSIFTMADRGECV 

PGEQEPEPILlPRVRRAVLPQEEEGSGGGQLVTEV 

TKKEDSCQLGYSAGPCMGMTSRYFYNGTSMAC 

ETFQYGGCMGNGNNFVTEKECLQTCRTVAACN 

LPIVRGPCRAFIQLWAFDAVKGKCVLFPYGGCQ 

GNGNKFYSEKECREYCGVPGDGDEELLRFSN 


3013 


A 


67 


379 


RQMALLKANKDLISAGLKEFSVLLNQQVFNDPL 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucicuiiuc 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Pheny!alanine, G=Glycine T H=Histidine t 
1— Isoleucine t K=Lysinc t L=Lcucine, M=M ethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VSEEDMVTVVEDWMNFYINYYRQQVTGEPQER 
DKALQELRQELNTLANPFLAKYRDFLKSHELPSH 
PPPSS 


3014 


A 


1 


373 


GTSWSTLRAVMSASVVSVVSRVLEEYLSSTPQRL 
KLLDAYLLYILLTGALQFGYCLFVLTFHFNSLLLF 
FFFCVGSFHSNVYFLLFTLSFLCFLFIAYFFLIRFFS 
LFIWFFHVFFIELSLFYF 


3015 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEA1TKVKYVDKIHIGNYEIDAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHIVGYFSKEKESPDGNNVACILTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLE1LRDFRGTLSIKDLSQMTSITQNDIIST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3016 


A 


2 


1321 


AAAEGTAPSPGRVSPPTPARGEPEVTVEIGETYLC 

RRPDSTWHSAEVIQSRVNDQEGREEFYVHYVGF 

NRRLDEWVDKNRLALTKTVKDAVQKNSEKYLS 

ELAEQPERKITRNQKRKHDEINHVQKTYAEMDP 

TTAALEKEHEAITKVKYVDKIHIGNYE1DAWYFS 

PFPEDYGKQPKLWLCEYCLKYMKYEKSYRFHLG 

QCQWRQPPGKEIYRKSNISVYEVDGKDHKIYCQ 

NLCLLAKLFLDHKTLYFDVEPFVFYILTEVDRQG 

AHIVGYFSKEKESPDGNNVACILTLPPYQRRGYG 

KFLIAFSYELSKLESTVGSPEKPLSDLGKLSYRSY 

WSWVLLEILRDFRGTLSIKDLSQMTSITQNDIIST 

LQSLNMVKYWKGQHVICVTPKLVEEHLKSAQY 

KKPPITGGWGAAVCRGRWGSVSIWTGRSQGLLI 

AVT 


3017 


A 


38 


704 


EAHPGGQLGSERNGVRMDEDVLTTLKILIIGESG 

VGKSSLLLRFTDDTFDPELAATIGVDFKVKTISVD 

GNKAKLAIWDTAGQERFRTLTPSYYRGAQGVIL 

VYDVTRRDTFVKLDNWLNELETYCTRNDIVNM 

LVGNKIDKENREVDRNEGLKFARKHSMLFIEAS 

AKTCDGVQCAFEELVEKJIQTPGLWESENQNKG 

VKLSHREEGQGGGACGGYCSVL 


3018 


A 


2640 


2861 


APVLILQMVKLSIVLTPQFLSHDQGQLTKELQQH 
VKSVTCPCEYLRKVSECRQMGPGALEQFPGLSC 
HTSHSG 


3019 ; 


A 


1307 


711 


PGITMAASLVGKKIVFVTGNAKKLEEVVQILGDK 

FPCTLVAQKIDLPEYQGEPDEISIQKCQEAVRQV 

QGPVLVEDTCLCFNALGGLPGPYIKWFLEKLKPE 

GLHQLLAGFEDKSAYALCTFALSTGDPSQPVRLF 

RGRTSGRIVAPRGCQDFGWDPCFQPDGYEQTYA 

EMPKAEKNAVSHRFRALLELQEYFGSLAA 


3020 


A 


1202 


180 


VSCLPTSCKMITLNNQDQPVPFNSSHPDEYK1AA 
LVFYSCIFIIGLFVNITALWWSCTTKKRTTVTIYM 
MNVALVDLIFrMTLPFRMFYYAKDEWPFGEYFC 
QILGALTVFYPSIALWLLAFISADRYMATVQPKY 



231 



WO 01/57190 



PCT/US0 1/04098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

(o first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G^GIycine, H=Hisl»dine, 
I—Isoleucine, K=Lysine, Leucine, M—Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, ^possible nucleotide deletion, 
\=possible nucleotide insertion 










AKELK^TCKAVLACVGVWIMTLTTTTPLLLLYK 

DPDKDSTPATCLKISDI1YLKAVNVLNLTRLTFFF 

LIPLFIMIGCYLVIIHNLLHGRTSKLKPKVKEKSIRJ 

IITLLVQVLVCFMPFHICFAFLMLGTGENSYNPW 

GAFTTFLMNLSTCLDV1LYYIVSKQFQARVISVM 

LYRNYLRSMRRKSFRSGSLRSLSNINSEML 


3021 


A 


27 


1897 


EEFCTWIAVRVGEMETAPKPGKDVPPKKDKLQT 
KRKKPRRYWEEETVPTTAGASPGPPRNKKNREL 
RPQRPKNAYILKKSRISKKPQVPKKPREWKNPES 
QRGLSGAQDPFPGPAPVPVEVVQKFCRIDKSRKL 
PHSKAKTRSRLEVAEAEEEETSIKAARSELLLAEE 
PGFLEGEDGEDTAKICQADIVEAVD1ASAAKHFD 
LNLRQFGPYRLNYSRTGRHLAFGGRRGHVAALD 
WVTKKLMCEINVMEAVRDIRFLHSEALLAVAQN 
-IRWLHIYDNQGIELHCIRRCDRVTRLEFLPFHFLLA 
TASETGFLTYLDVSVGKIVAALNARAGRLDVMS 
QNPYNAV1HLGHSNGTVSLWSPAMKEPLAKILC 
HRGGVRAVAVDSTGTYMATSGLDHQLKIFDLRG 
TYQPLSTRTLPHGAGHLAFSQRGLLVAGMGDVV 
NIWAGQGKASPPSLEQPYLTHRLSGPVHGLQFCP 
FEDVLGVGHTGGITSMLVPGAGEPNFDGLESNPY 
RSRKQRQEWEVKALLEKVPAELICLDPRALAEV 
DVISLEQGKKEQIERLGYDPQAKAPFQPKPKQKG 
RSSTASLVKRKRKVMDEEHRDKVRQSLQQQHH 
KEAKAKPTGARPSALDRFVR 


3022 


A 


1 


2249 


MTAQDSNTSAHAQRDGPELPASSSWRSFWPLSC 

LSSPPVSAVEVATEGRDREVAKVGQRFCDTTSGE 

LRQARDRDCCVRMPAPVGRRSPPSPRSSMAAVA 

LRDSAQGMTFEDVAIYFSQEEWELLDESQRFLYC 

DVMLENFAUVTSLGYCHGMENEAIASEQSVSIQ 

VRTSKGNTPTQKTHLSE1KMCVPVLKDILPAAEH 

QTTSPVQKSYLGSTSMRGFCFSADLHQHQKHYN 

EEEPWKRKVDEATFVTGCRFHVLNYFTCGEAFP 

APTDLLQHEATPSGEEPHSSSSKHIQAFFNAKSYY 

KWGEYRKASSHKHTLVQHQSVCSEGGLYECSK 

CEKAFTCKNTLVQHQQIHTGQKMFECSECEESFS 

KKCHLILHK11HTGERPYECSDREKAF1HKSEFIHH 

QRRHTGGVRHECGECRKTFSYKSNLIEHQRVHT 

GERPYECGECGKSFRQSSSLFRHQRVHSGERPYQ 

CCECGKSFRQ1FNLIRHRRVHTGEMPYQCSDCGK 

SFSCKSELIQHQRIHSGERPYECRECGKSFRQFSN 

LIRHRSIHTGDRPYECSECEKSFSRKFILIQHQRVH 

TGERPYECSECGKSFTRKSDLIQHRRIHTGTRPYE 

GSECGKSFRQRSGLIQHRRLHTGERPYECSECGK 

SFSQSASLIQHQRVHTGERPYQCCECGKSFRQIFN 

LIRHRRVHTGEMPYQCSDCGKSFSCKSELIQHRRI 

HSGERPYECSECGKSFSRKSNL1RHRRVHTEERP 


3023 


A 


3148 


634 


AAGALRCLAAFPRAEPASRGRQSSPARACAASR 

AERATAAAMAHRCLRLWGRGGCWPRGLQQLL 

VPGGVGPGEQPCLRTLYRFVTTQARASRNSLLTD 

IIAAYQRFCSRPPKGFGKYFPNGKNGKKASEPKE 

VMGEKKESKPAATTRSSGGGGGGGGKRGGKKD 

DSHWWSRFQKGDIPWDDKDFRMFFLWTALFWG 

GVMFYLLLKRSGREITWKDFVNKYLSKGVVDRL 

EWNKRF VRVTFTPGKTP VDGQ YV WFNIG S VDT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=€ysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Grycine, H=H»stidine, 
I^Isoleucine, K=Lysine, D=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=G1utamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknotvn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










FERNLETLQQELGIEGENRVPVVYIAESDGSFLLS 

MLPTVLIIAFLLYTIRRGPAAIGRTGRGMGGLFSV 

GETTAKVLKDEIDVKFKDVAGCEEAKLEIMEFV 

NFLKNPKQYQDLGAKIPKGAILTGPPGTGKTLLA 

KATAGEANVPFITVSGSEFLEMFVGVGPARVRDL 

FALARKNAPCILFIDEIDAVGRKRGRGNFGGQSE 

QENTLNQLLVEMDGFNTTTNVVILAGTNRPDILD 

PALLRPGRFDRQIFIGPPDIKGRASIFKVHLRPLKL 

DSTLEKDKLARKLASLTPGFSGADVANVCNEAA 

LIAARHLSDSINQKHFEQAIERVIGGLEKKTQVLQ 

PEEKKTVA YHEAGHA VA G WYLEH ADPLLKVSII 

PRGKGLGYAQYLPKEQYLYTKEQLLDRMCMTL 
GGR VSFFTFFOR ITTO A fYnr»T P l^VTnQ a v a rm/r* 

FGMNEKVGQISFDLPRQGDMVLEKPYSEATARLI 

DDEVRILINDAYKRTVALLTEKKADVEKVALLL 

LEKEVLDKNDMVELLGPRPFAEKSTYEEFVEGT 

GSLDEDTSLPEGLKDWNKEREKEKEEPPGEKVA 

N 


3024 


A 


274 


1455 


LRACSLPSMSALEKSMHLGRLPSRPPLPGSGGSQ 

SGAKMRMGPGRKRDFSPVPWSQYFESMEDVEV 

ENETGKDTFRVYKSGSEGPVLLLLHGGGHSALS 

WAVFTAAUSRVQCPJVALDLRSHGETKVKNPED 

LSAETMAKDVGNVVEAMYGDLPPP1MLIGHSMG 

GAIAVHTASSNLVPSLLGLCMIDVVEGTAMDAL 

in oiviv^iNr i^KOlvrls. I r JVoLrSIN ALb Wo V KaO v^lRNLE 

SARVSMVGQVKQCEGITSPEGSKSIVEGIIEEEEE 

DEEGSESISKRKKEDDMETKKDHPYTWRIELAKT 

EKYWDG WFRGLSNLFLSCPIPKLLLLAG VDRLD 

KDLTIGOMOGKFOMOVT PDfriH A VHPn A pnf \/ 

AEAVATFLIRHRFAEPIGGFQCVFPGC 


3025 


A 


621 


306 


YHGGQRGRAGGSFRSVQGWGGQLRNPFRTSKSL 
SWKGLSSLLFPLYNLQMGRPRDRKELGRGHSPP 
HLEGPHMLPSGAARWRWLEAPVLVLEPLVLRPA 
AAPTP 


3026 


A 


1533 


454 


AKVPQSTREEKRENGLEARSPAINLMGFNVEEM 
YEAHAWIQPJLSLQNHHUENNHILYLGRJCEHDIL 
SQLQKTSSVSITEIISPGRTELEIEGARADLIEVVM 
NIEDMLCKVQEEMARKKERGLWRSLGQWTIQQ 
QKTQDEMKENIIFLKCPVPPTQELLDQKKQFEKC 

GLOVLKVFKTTVNJFVT MA AFORfcTlf K'lV/fK/iFFk r T UP 

QPVSHRLFQQVPYQFCNVVCRVGFQRMYSTPCD 

PKYGAGIYFTKNLKNLAEKAKKISAADKLIYVFE 

AEVLTGFFCQGHPLNIVPPPLSPGAIDGHDSVVD 

NVSSPETFVIFSGMQAIPQYLWTCTQEYVQSQDY 

SSGPMRPFAQHPWRGFASGSPVD 


3027 


A 


179 


703 


PFHLGASSNTFRT OVOTOFQK' A01fFVk r lMr;i7n?Qk r 
SMNESMKNQKEFMLMNARLQLERQLIMQSEMR 
ERQMAMQIAWSREFLKYFGTFFGLAAISLTAGAI 
KKKKPAFLVPIVPLSFILTYQYDLGYGTLLERMK 
GEAEDLLETEKSKLQLPRGMITFESIEKARKEQSR 
FFIDK 


3028 


A 


876 


1226 


AVGKEPESSSTWVRDREGHIRSRRSMKMLWKLT 
DNIKYEDCEVSATPARSSVRSQAPSLTLPLLLLSL 
QPAAKRGWDKLSPAQRPSLGFARRTRGRSCRER 
TWMLPSLVSEFLHRD 



233 



WO 01/57190 



PCT/USO 1/04098 



SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine t C=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M—Methionine, 
N=Asparagine, P=Proline, Q=Giutamine, R=Arginine, S=Serinc, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknowi, *=S(op codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3029 


A 


3 


1731 


FREGRPGSSCAVAAPLAGFQGLIECGYLAVDSPP 

SCWTPGGSNPAAPLPQALLPPRLPPTVLPFLGPGL 

SGELEMFTLPQKDFRAPTTCLGPTCMQDLGSSHG 

EDLEGECSRKLDQKLPELRGVGDPAMISSNTSYL 

SSRGRMIKWFWDSAEEGYRTYHMDEYDEDKNP 

SGIINLGTSENKLCFDLLSWRLSQRDMQRVEPSL 

LQYADWRGHLFLREEVAKFLSFYCKSPVPLRPE 

NVVVLNGGASLFSALATVLCEAGEAFLIPTPYYG 

AITQHVCLYGNIRLAYVYLDSEVTGLDTRPFQLT 

VEKLEMALREAHSEGVKVKGLELISPQNPLGDVY 

SPEELQEYLVFAKRHRLHVIVDEVYMLSVFEKSV 

GYRSVLSLERLPDPQRTHVMWATSKDFGMSGLR 

FGTLYTENQDVATAVASLCRYHGLSGLVQYQM 

AQLLRDRDWTNQVYLPENHARLKAAHTYVSEEL 

RALGIPFLSRGAGFFIWVDLRKYLLKGTFEEEML 

LWRRFLDNKVLLSFGKAFECKEPGWFRFVFSDQ 

VHRLCLGMQRVQQVLAGKSQVAEDPRPSQSQEP 

SDQRR 


3030 


A 


1 


584 


PWLPWSDGRAARSSRKCPRSRFPVQVGKMAVST 

VFSTSSLMLALSRHSLLSPLLSVTSFRRFYRGDSP 

TDSQKDM1E1PLPPWQERTDESIETKRARLLYESR 

KRGMLENCILLSLFAKEHLQHMTEKQLNLYDRLI 

NEPSNDWDIYYWATEAKPAPEIFENEVMALLRD 

FAKNKNKJEQRLRAPDLEYLFEKPR 


3031 


A 


1177 


359 


SLWPWILMDDSLMQISLQLLCVYTANFPNGCSSL 

CWSSCGQHPVQATHRGAVSNSLMLCDLKLASQM 

PLENTTVQQMVFMLLSNLALSHDCKGVIQKSNF 

LQNFLSLALPKGGNKHLSNLTILWLKLLLNISSGE 

DGQQMILRLDGCLDLLTEMSKYKHKSSPLLPLLI 

FHNVCFSPANKPKELANEKVITVLAACLESENQN 

AQRIGAAALWALIYNYQKAKTALKSPSVKRRVD 

EAYSLAKKTFPNSEANPLNAYYLKCLENLVQLL 

NSS 


3032 


A 


2 


1242 


GISGRPPRPAKRRMGKNPVRPPRALPPVPSQDDIP 

LSRPKKJKJCPRTKNTPASASLEGLAQTAGRRPSEG 

NEPSTKELKEHPEAPVQRRQKKTRLPLELETSST 

QKKSSSSSLLRNENGIDAEPAEEAVIQKPRRKTK 

KTQPAELQYANELGVEDEDIiTDEQTTVEQQSVF 

TAPTGISQPVGKVFVEKSRRFQAADRSELIKTTEN 

IDVSMDVKPSWTTRDVALTVrlRAFRMIGLFSHG 

FLAGCAVWNIWIYVLAGDQLSNLSNLLQQYKT 

LAYPFQSLLYLLLALSTISAFDRIDFAKISVAIRNF 

LALDPTALASFLYFTALILSLSQQMTSDRIHLYTP 

SSVNGSLWEAGEEEQILQPW1VVNLVVALLVGLS 

WLFLSYRPGMDLSEELMFSSEVEEYPDKEKEIKA 

SS 


3033 


A 


3 


1436 


TATSGGIWLRRKWRCHWPRPLPQSCVGTEGGLQ 

VRDTSSRIAKGGVDHTKMSLHGASGGHERSRDR 

RRSSDRSRDSSHERTESQLTPCIRNVTSPTRQHHV 

EREKDHSSSRPSSPRPQKASPNGSISSAGNSSRNS 

SQSSSDGSCKTAGEMVFVYENAKEGARNIRTSER 

VTL1VDNTRFVVDPSIFTAQPNTMLGRMFGSGRE 

HNFTRPNEKGEYEVAEG1GSTVFRAILDYYKTG1I 

RCPDGISIPELREACDYLCISFEYSTIKCRDLSALM 

HELSNDGARRQFEFYLEEMELPLMVASAQSGERE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=Phenyla!anine, G=Glycine, H=Histidinc, 
1= Isoieucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










CHIVVLTDDDVVDWDEEYPPQMGEEYSQIIYSTK 

LYRFFKYIENRDVAKSVLKERGLKKIRLGIEGYP 

TYKEKVKKRPGGRPEVIYNYVQRPFIRMSWEKE 

EGKSRHVDFQCVKSKSITNLAAAAAD1PQDQLV 

VMHPTPQVDELDILPIHPPSGNSDLDPDAQNPML 


3034 


A 


3 


1972 


SSLAQHRSVAVLGWPAGWAAARARPAMQGGN 

SGVRKREEEGDGAGAVAAPPAIDFPAEGPDPEY 

DESDVPAEIQVLKEPLQQPTFPFAVANQLLLVSL 

LEHLSHVHEPNPLRSRQVFKLLCQTFIKMGLLSSF 

TCSDEFSSLRLHHNRAITHLMRSAKERVRQDPCE 

DISRIQK1RSREVALEAQTSRYLNEFEELAILGKG 

GYGRVYKVRjNKLDGQYYAIKKILIKGATKTVCM 

KVLREVKVLAGLQHPNIVGYHTAWIEHVHVIQP 

RADRAAIELPSLEVLSDQEEDREQCGVKNDESSS 

SSIIFAEPTPEKEKRFGESDTENQNNKSVKYTTNL 

VIRESGELESTLELQENGLAGLSASSIVEQQLPLR 

RNSHLEESFTSTEESSEENVNFLGQTEAQYHLML 

HIQMQLCELSLWDW1VERNKRGREYVDESACPY 

VMANVATKJFQELVEGVFYIHNMGIVHRDLKPR 

"MTF1 HGPDOOVKIfinFfiT APTDTT O K NTH WTTsJR 

NGKRTPTHTSRVGTCLYASPEQLEGSEYDAKSD 

MYSLGVVLLELFQPFGTEMERAEVLTGLRTGQL 

PESLRKRCPVQAKYIQHLTRRNSSQRPSAIQLLQS 

ELFQNSGNVNLTLQMKIIEQEKEIAELKKQLNLL 

SQDKGVRDDGKDGGVG 


3035 


A 


110 


1172 


KLSCPCSHGTRVTAVRGPRLKAGVQWHDLGSLQ 

PPPSGLKQSSHLSLSSSWDFRHAPTHPETYTCPK 

MIEMEQAEAQLAELDLLASMFPGENEUVNDQL 

AVAELKDCIEKKTMEGRSSKVYFTINMNLDVSD 

EKMAMFSLAC1LPFKYPAVLPEITVRSVLLSRSQQ 

TOLNTDLTAFLOKHCHGDVPTT NATFWVttFTJA^ 

GYVSRDTSSSPTTGSTVQSVDLIFTRLWIYSHHIY 

NKCKJIKNILEWAKELSLSGFSMPGKPGVVCVEG 

PQSACEEFWARLRKLNWKjaLIRHREDIPFDGTN 

DETERQRKFSIFEEKVFSVNGARGNHMDFGQLY 

QFLNTKGCGDVFQMFLWV 


3036 


A 


1 


2288 


FRFAERRAAAAESDVSAKMAGRSMQAARCPTD 

ELSLTNCAVVNEKDFQSGQFIVIVRTSPNHRYTFT 

LKTHPSVVPGSIAFSLPQRKWAGLSIGQEIEVSLY 

TFDKAKQCIGTMTIEIDFLQKKSIDSNPYDTDKM 

AAEFIQQFTsINQAFSVGQQLVFSFNEKLFGLLVKD 

IEAMDPSILNGEPATGKRQKIEVGLVVGNSQVAF 

EKAENSSLNLIGKAKTK£NRQSI1NPDWNFEKMG 

IGGLDKEFSDIFRRAFASRVFPPEIVEQMGCKHVK 

GILLYGPPGCGKTLLARQIGKMLNAREPKVVNG 

PEILNKYVGESEANIRKLFADAEEEQRRLGANSG 

LHIIIFDEIDA1CKQRGSMAGSTGVHDTVVNQLLS 

KIDGVEQLNNILVIGMTNRPDLIDEALLRPGRLEV 

KMEIGLPDEKGRLQILHIHTARMRGHQLLSADV 

DIKELAVETKNFSGAELEGLVRAAQSTAMNEIHI 

KASTKVEVDMEKAESLQVTRGDFLASLENDIKP 

AFGTNQEDYASYIMNGIIKWGDPVTRVLDDGEL 

LVQQTKNSDRTPLVSVLLEGPPHSGKTALAAKIA 

EESNFPFIKICSPDKMGFSETAKCQAMKKIFDDA 

YKSQLSCVVVDDIERLLDYVPIGPRFSNLVLQAL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lr=Leucine, M-Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknovvn, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










LVLLKKAPPQGRKLL1IGTTSRKDVLQEMEMLNA 
FSTTIHVPNIATGEQLLEALELLGNFKDKERTTIA 
QQVKGKKVWIGIKKLLMLIEMSLQMDPEYRVRK 
FLALLREEGASPLDFD 


3037 


A 


1 


1347 


MLDTGSEHLNRILKALPALQSAGSEGQNGSAESL 

GEGGTRDSDRARRKLRGGNKEIPTFYPCLVVRSP 

VTASDLRGTQDFAAYHGLSLILEPLGACNRLSVC 

VPVHSPPGMRVSPRSPSLRTLVIDPAEPAGAQRL 

RFSGKERSGEAGSAVEGLAVAVSMGDGGAERD 

RGPARRAESGGGGGRCGDRSGAGDLRADGGGH 

SPTEVAGTSASSPAGSRESGADSDGQPGPGEADH 

CRRILVRDAKGTIREIVLPKGLDLDRPKRTRTFFT 

AEOLYRLEMEFORCOYVVGRERTELAROLNLSE 

TQVKVWFQNRRTKQKKDQSRDLEKRASSSASEA 

FATSNILRLLEQGRLLSVPRAPSLLALTPSLPGLP 

ASHRGTSLGDPRNSSPRLNPLSSASASPPLPPPLP 

AVCFSSAPLLDLPAGYELGSSAFEPYSWLERKVG 

SASSCKKANT 


3038 


A 


924 


501 


TELLPLCSRSGPKPQSGDPLLQLAQQARPRLSGE 

RLETAPSLLLSRMACVISGWALSRGARTWTWAT 

PTGPVHRAQPAIRSLSAEGALTRLKEEKWPGRYI 

LPNHLTPPFLYKHLGSVPPSHWRSPLISHSVNILA 

LNWR 


3039 


A 


1263 


111 


ACGIRHEGALPGLTATPEAMLRFLPDLAFSFLLIL 

ALGQAVQFQEYVFLQFLGLDKAPSPQKFQPVPYI 

LKKIFQDREAAATTGVSRDLCYVKELGVRGNVL 

RFLPDQGFFLYPKKISQASSCLQKLLYFNLSAIKE 

REQLTLAQLGLDLGPNSYYNLGPELELALFLVQE 

PHVWGQTTPKPGKMFVLRSVPWPQGAVHFNLL 

DVAKDWNDNPRKNFGLFLEILVKEDRDSGVNFO 

PEDTCARLRCSLHASLLVVTLNPDQCHPSRKRRA 

AIPVPKLSCKNLCHRiiQLFINFRDLGWHKWIIAP 

KGFMANYCHGECPFSLTISLNSSNYAFMQALMH 

AVDPEIPQAVC1PTKLSPISMLYQDNNDNVILRHY 

EDMVVDECGCG 


3040 


A 


15 


849 


ASRLPRGPGCGADMRPLLGLLLVFAGCTFALYL 

LSTRLPRGRRLGSTEEAGGRSLWFPSDLAELREL 

SEVLREYRKEHQAYVFLLFCGAYLYKQGFAIPGS 

SFLNVLAGALFGPWLGLLLCCVLTSVGATCCYL 

LSSIFGKQLVVSYFPDKVALLQRKVEENRNSLFF 

FLLFLRLFPMTPNWFLNLSAPILNEPIVQFFFSVLI 

GLIPYNFICVQTGSILSTLTSLDALFSWDTVFKLL 

AIAMVAL1PGTLIKKFSQKHLQLNETSTANH1HSR 

KDT 


3041 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 

LSCISVDSRIVRTKWCSVTMSRPRJCRLAGTSGSD 

KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

CLKNLSSHWLMKSEPESRLEKGVDVKFSIEDLKA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKJVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRMMKRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3042 


A 


1015 


175 


GLKRRRLCFAKVGDVLGCLSLPPSRSARVLEDISI 
LSCISVDSRIVRTKVPCSVTMSRPRKRLAGTSGSD 
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SEQDO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A— Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=G!ycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










KGLSGKRTKTENSGEALAKVEDSNPQKTSATKN 

K"M7 QQJ-IWT \yfk"^PPF<iRT FfcTnvrYV/fcTQTPriT V A 
V^l^lSJN J^oorl W l^iVLrwoilr tlotvJLJtllVVJ VUV iVi olIiiJLdvA 

QPKQTTCWDGVRNYQARNFLRAMKLGEEAFFY 

HSNCKEPGIAGLMKIVKEAYPDHTQFEKNNPHY 

DPSSKEDNPKWSMVDVQFVRJVCV4KRFIPLAELKS 

YHQAHKATGGPLKNMVLFTRQRLSIQPLTQEEF 

DFVLSLEEKEPS 


3043 


A 


153 


1133 


VGTAPAPGGRDRAPAMGSFQLEDFAAGWIGGA 

ASVIVGHPLDTVKTRLQAGVGYGNTLSCIRVVY 

RRESMFGFFKGMSFPLASIAVYNSVVFGVFSNTQ 

RFLSQHRCGEPEASPPRTLSDLLLASMVAGVVSV 
m nnpvrvr tvtd t r*N/rrvTY"YPPi?rvAXTT m vct? awa d 

AEQPAYQGPVHCITTIVRNEGLAGLYRGASAML 
LRDVPGYCLYFIPYVFLSEWITPEACTGPSPCAV 
WLAGGMAGAISWGTATPMDVVKSRLQADGVY 
LNKYKGVLDCISQSYQKEGLKVFFRGITVNAVR 
GFPMSAAMFLGYELSLQAIRGDHAVTSP 


3044 


A 


41 


1316 


PPLG AG AGIHARSPHP ARRLRLTAA G V G GRA SG 

LLPTPWRRHHGPSGAAPYPAARLWQGPWRCRR 

PQPMAQRYDELPHYPGIADGPAALAGFPEAVPA 

APGPYGPHRPPQPLPPGLDSDGLKRDKDEIYGHP 

LFPLLALGFEKCELATCSPRDGAGAGLGTPRGGD 

VCSSDSFNEDNTAFAKQVCSERPFSSNPELDNLM 

IQAIQVLRFHLLELEKGKMPIDLVIEDRDGGCRE 

Ur EJJ Y r ArCroJLJrUv«;N JN1 WLKX)rlfc.L>c>uo V HLU I r 

GPSSGGLASQSGDNSSDQGVGLDTSVASPSSGGE 

DEDLDQEPRR>JKKRGIFPKVATNIMRAWLFQHL 

SHPYPSEEQKKQLAQDTGLTILQVNNWFINARRR 

IVQPMIDQSNRTGQGAAFSPEGQPIGGYTETEPH 

VAFRAPASVGMSLNSEGEWHYL 


3045 


A 


3 


967 


VAHTQWHTCQRLSQLTHRSILKYLL1DTHACQV 
LILKHTHASLSLPSCQECFPSSIPSASHMVSHPHPP 
PSPRWGQTPEGLPAASPCGPGPRSCFSSILPTGDS 
WGMLACLCTVLWHLPAVPALNRTGDPGPGPSIQ 

Jv 1 I UJL 1 Jv i i^ilriy JLJtvo.L. AO 1 Y 1_,IN Y Lurrr In Hr LJr In 
PPRLGAETLPRATVDLEVWRSLNDKLRLTQNYE 
AYSHLLCYLRGLNRQAATAELRRSLAHFCTSLQ 
GLLGSIAGVMAALGYPLPQPLPGTEPTWTPGPAH 

OUr l^V^IvlVLL/JL' F W l^J^ JvJZrLA^ 1 WJL» WlvO A JvL/r IN IvJLrJvlV 

KMQPPAAAVTLHLGAHGF 


3046 


A 


1185 


1584 


MYAYNmCTHICICAYRGIHIDVYLYMCIYIHIWI 
HTYLCVHTYVYYYICTfflCMCIHTYVYVYTYMY 
VYTYICLCVYICLCVHIYLCVYIHMYMCTH1CMC 
IHTYVHMCICVYIHMYTCVYVYTYTCVYMY 


3047 


A 


811 


132 


SLDLLGPIGILQEGRDPGTQGPQEKEKQMPASPM 

WTTJAHT Y^TKTPWflT VK'PP QVTrJOPP AMVPT^PPP 
iN I J^/VJtllji^liNrJNJlOJ^tS^ i 1 Kjyjr n.J\P4 v tsJJctLiK 

QCGCGVVPDSLLMKVLSQRLDQQDCIQKGWVL 
HGVPRDLDQAHLLNRLGYNPNREFFLNVPFDSI 
MERLTLRRTOPVTGERYHLMYKPPPTMEIQARLL 
ONPKD AEEO VKLKMDLFYRNS ADLEOL YGS AIT 
LNGDQDPYTVFEYIESGIINPLPKKIP 


3048 


A 


2 


1166 


RPRRGQGLVQEVQTENVTVAEGGVAEITCRLHQ 
YDGSIVVIQNPARQTLFFNGTRALKDERFQLEEFS 
PRRVRIRLSDARLEDEGGYFCQLYTEDTHHQIAT 
LTVLVAPENPVVEVREQAVEGGEVELSCLVPRSR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-Aspartic Acid, 
E=G!utamic Acid, ^Phenylalanine, C«Clycinc, H=Histidine, 
l=Iso!eucine, K=Lysine, L= Leucine, M=Methionine, 
N^Asparagine, P»Prolinc, Q-Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PAATLRWYRDRKELKGVSSSQENGKVWSVAST 

VRFRVDRKDDGGIIICEAQNQALPSGHSKQTQYV 

LD VQ YSPTA RIHAS QA WREGDTL VLTC A VTGN 

PRPNQIRWNRGNESLPERAEAVGETLTLPGLVSA 

DNGTYTCEASNKHGHARALYVLVVYGESRLRPT 

EGGGGAPDPGAVVEAQTSVPYAIVGGILALLVFL 

IICVLVGMVWCSVRQKGSYLTHEASGLDEQGEA 

REAFLNGSDGHKRKEEFFI 


3049 


A 


3159 


882 


VGCTLRVGVMAAAGSRKJIRLAELTVDEFLASGF 

DSESESESENSPQAETREAREAARSPDKPGGSPSA 

SRJIKGRASEHKJ)QLSRLKI)RDPEFYKFLQENDQ 

SLLNFSDSDSSEEEEGPFHSLPDVLEEASEEEDGA 

EEGEDGDRVPRGLKGKKNSVPVTVAMVERWKQ 

AAKQRLTPKLFHEVVQAFRAAVATTRGDQESAE 

ANKJQVTDSAAFNALVTFCIRDLIGCLQKLLFGK 

VAl<aDSSRlvn.QPSSSPLWGia.RVDIKAYLGSAIQL 

VSCLSETTVLAAVLRH1SVLVPCFLTFPKQCRML 

LKRMVVVWSTGEESLR\O.AFLVLSRVCRHKKDT 

FLGPVLKQMYITYVRNCKFTSPGALPFISFMQWT 

LTELLALEPGVAYQHAFLYIRQLAIHLRNAMTTR 

KKETYQSVYNWQYVHCLFLWCRVLSTAGPSEA 

LQPLVYPLAQVHGCIKLIPTARFYPLRMHCIRALT 

LLSGSSGAFIPVLPFILEMFQQVDFNRKPGRMSSK 

P1NFSVILKLSNVNLQEKAYRDGLVEQLYDLTLE 

YLHSQAHCIGFPELVLPVVLQLKSFLRECKVANY 

CRQVQQLLGKVQENSAYICSRRQRVSFGVSEQQ 

AVEAWEKLTREEGTPLTLYYSHWRKLRDREIQL 

EISGKERLEDLNFPEIKRRKMADl^DEDl^QFKD 

LFDLNSSEEDDTEGFSERGILRPLSTRHGVEDDEE 

DEEEGEEDSSNSEDGDPDAEAGLAPGELQQLAQ 

GPEDELEDLQLSEDD 


3050 


A 


870 


182 


rU.DRYlKSPGSGSSTPAPPSHLLLYLLHPQSTRTM 

GCCGCSRGCGSGCGGCGSSCGGCGSGCGGCGSG 

RGGCGSGCGGCSSSCGGCGSRCYVPVCCCKPVC 

SWVPACSCTSCGSCGGSKGGCGSCGGSKGGCGS 

CGCSQSSCCKPCCCSSGCGSSCSQSSCCKPCCCSS 

GCGSSCCQSSCCKPYCCQSSCCKPCSCFSGCGSS 

CCQSSCYKPCCCQSSCCVPVCCQCKI 


3051 


A 


175 


4330 


NIPRWNFQGKSFGVVLVHFSSEEVDMASDSPARS 

LDEIDLSALRDPAGIFELVELVGNGTYGQVYKGR 

HVKTGQLAAIKVIV1DVTGDEEEEIKQEINMLKKY 

SHHRNIATYYGAPKKNPPGIvroDQLWLVMEFCG 

AGSVTDLIKNTKGYTLKEEWIAYICREILRGLSHL 

HQI^VIrlllDIKGQNVLLTENAEVKLVDFGVSAQ 

LDRTVGRRNTFIGTPYW1V1APEY1ACDENPDATY 

DFKSDLWSLGITAIEIVIAEGAPPLCDMHPMRALF 

LlPlWPAPRLKSKXWSKKFQSFmSCLVKN^ 

ATEQLIVlKHPFniDQPNERQVRIQLKDr^ 

RGEKDETEYEYSGSEEEEEENDSGEPSSBLNLPGE 

PTI DDTYCI T>T /~\T AMVCDCr AT D O /^/^VT f~\f~\r\T) "CXT 

o 1 LKiUJjrLKJA^LANJM}^ 

EEHKRQLLAERQKRIEEQl^QRRRLEEQQRREI^ 

LRKQQEREQRl^YEEQMRREEERRRAErlEQEYI 

RRQLEEEQRQLEILQQQLLHEQALLLEYKRKQLE 

EQRQAERLQRQLKQERDYLVSLQHQRQEQRPVE 

KKPLYHYXEGMSPSEKPAWAKEVEERS1U.1^QS 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutarnic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SPAMPHKVANR1SDPNLPPRSESFSISGVQPARTP 

PMLRPVDPQIPHLVAVKSQGPALTASQSVHEQPT 

KGLSGFQEALNVTSHRVEMPRQNSDPTSENPPLP 

TRIEKFDRSSWLRQEED1PPKVPQRTTSISPALAR 

KNSPGNGSALGPRLGSQPIRASNPDLRRTEPILES 

PLQRTSSGSSSSSSTPSSQPSSQGGSQPGSQAGSSE 

RTRVRANSKSEGSPVLPHEPAKVKPEESRDITRPS 

RPASYKKJVIDEDLTALAKELRELRIEETNRPMKK 

VTDYSSSSEESESSEEEEEDGESETHDGTVAVSDI 

PRLIPTGAPGSNEQYNVGMVGTHGLETSHADSFS 

GSISREGTLMIRETSGEKKRSGHSDSNGFAGHINL 

PDLVQQSHSPAGTPTEGLGRVSTHSQEMDSGTE 

YGMGSSTKASFTPFVDPRVYQTSPTDEDEEDEES 

SAAALFTSELLRQEQAKLNEARKISVVNVNPTNI 

RPHSDTPEIRKYKKRFNSE1LCAALWGVNLLVGT 

ENGLMLLDRSGQGKVYNLINRRRFQQMDVLEG 

LNVLVTISGKJCNKLRVYYLSWLRNRILHNDPEV 

EKKQGWITVGDLEGCIHYKVVKYERIKFLVIALK 

iN/v v hi r a WArRr* r HlvrMArKbr ADLQHKPLLVD 

LTVEEGQRLKVIFGSHTGFHVIDVDSGNSYDIYIP 

SHIQGNITPHAIVILPKTDGMEMLVCYEDEGVYV 

NTYGR1TKDVVLQWGEMPTSVAYIHSNQIMGW 

GEKAIEIRSVETGHLDGVFMHKRAQRLKFLCERN 

DKVFFASVRSGGSSQVFFMTLNRNSMMNW 


3052 


A 


1 


615 


MGQVECGGQKLGNQLEDDSEPAEGKVYSSDEE 

GGPGALLGPKPKLKGSLGTGAEEGAPVTAGVTA 
PGGKSRRRRTAFTSEQLLELEKEFHCKKYLSLTE 
RSQIAFIALKLSEVQVKIWFQNRRAKWKRJKAGN 
VSSRSGEPVRNPKIVVPIPVHVNRFAVRSQHQQM 
EQGARP 


3053 


A 


203 


2167 


FGVRVPSNTQCLVPSFHCMQTSEWDSECLTSLQP 

LPLPTPPAANEAHLQTAAISLWTVVAAVQAIERK 

VEIHSRRLLHLEGRTGTAEKKLASCEKTVTELGN 

QLEGKGAVLGTLLQEYGLLQRRLENLENLLRNR 

NFWILRLPPGIKGDIPKVPVAFDDVSIYFSTPEWE 

KLEEWQKELYKNIMKGNYESLISMDYAINQPDV 

LSQIQPEGEHNTEDQAGPEESEEPTDPSEEPGISTS 

DILSWIKQEEEPQVGAPPESKESDVYKSTYADEE 

LVIKAEGLARSSLCPEVPVPFSSPPAAAKDAFSDV 

AFKSQQSTSMTPFGRPATDLPEASEGQVTFTQLG 

SYPLPPPVGEQVFSCHHCGKNLSQDMLLTHQCS 

HATEHPLPCAQCPKHFTPQADLSSTSQDriASETP 

PTCPHCARTFTHPSRLTYHLRVHNSTERPFPCPDC 

PKRFADQARLTSHRRAHASERPFRCAQCGRSFSL 

QMIHTGERPYPCTDCSKSFMR1<£HLLNHRRLHT 
GERPFSCPHCGKSFIRKHHLMKHQRfflTGERPYP 
CSYCGRSFRYKQTLKDHLRSGHNGGCGGDSDPS 
GQPPNPPGPLITGLETSGLGVNTEGLETNQWYGE 
GSGGGVL 


3054 


A 


3 


2212 


SCGHKSAYGSYTGLQLFWEDGQELLQHQQLQD 
LRLCVHLRPQSEKVELSLWTLFWGKGEPSAVR 
EKLGKAGFAAASGPGGRPGAERASTVLNILHLT 
AESRWEPNACNRVSSSPAGVGPLDLPVGPLLYFF 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCystetne, D-Asparttc Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H^Histidine, 
l=lsoleucine, K=Lysine, L= Leu cine, M=Metbionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










APWARASFLCHAFQRPLTGIGLNTVRFTSEFPLH 

SKDPTAHKLLFTGNYLCKLHPRPRHAPQGSLSDF 

CHGTEGKDLPSEHNVSVEGVAQDRSPEATLCPQ 

KTCPCDICGLRLKDILHLAEHQTFHPRQKPFVCE 

AYVKGSEFSANLPRKQVQQNVHNPIRTEEGQAS 

PVKTCRDHTSDQLSTCREGGKDFVATAGFLQCE 

VTPSDGEPHEATEGVVDFHIALRHNKCCESGDAF 

NNKSTLVQHQRIHSRERPYECSKCGIFFTYAADL 

TQHQKVHNRGKPYECCECGKFFSQHSSLVKHRR 

VHTGESPHVCGDCGKFFSRSSNLIQHKRVHTGEK 

PYECSDCGKFFSQRSNLEHHKRVHTGRSAHECSE 

CGKSFNCNSSLIKHWRVHTGERPYKCNECGKFFS 

HTA^T IOHOTVT-TTYTFR PWGCGFCGK A FIT? <v<5nT MK" 

HQRVHTGERPYECNECGKLFSQSSSLNSHRRLHT 

GERPYQCSECGKJFNQSSSLNNHRRLHTGERPYE 

CSECGKTFRQRSNLRQHLKVHKPDRPYECSECG 

KAFNQRPTLIRHQKJHIRERSMENVLLPCSQHTPE 

ISSENRPYQGAVNYKLKLVHPSTHPGEVP 


3055 


A 


268 


2954 


ARRSSSSQGSAAPTPCQVVEASRDQLVAGPSGK 

MGNREMEELIPLVNRLQDAFSALGQSCLLELPQI 

AVVGGQSAGKSSVLENFVGRDFLPRGSGIVTRRP 

LVLQLVTSKAEYAEFLHCKGKKFTDFDEVRLEIE 

AETDRVTGMNKGISSIPrNLRVYSPHVLNLTLJDL 

PG1TKVPVGDQPPDIEYQIRMIMQF1TRENCLILA 

VTPANTDLANSDALKLAKEVDPQGLRTIGVITKL 

DLMDEGTDARDVLENKLLPLRRGYVGVVNRSQ 

KDmGKKDIKAAMLAERJCFFLSHPAYRHIADRM 

GTPHLQKVLNQQLTNHIRDTLPNFRNKLQGQLLS 

rEHEVEAYKNFKPEDPTRKTKALLQMVQQFAVD 

FEKRJEGSGDQVDTLELSGGAKINRJFHERFPFEIV 

KMEFNEKELREEISYAIKNIHGIRTGLFTPDrvtAFE 

AIVKKQIVKLKGPSLKSVDLVIQELINTVKKCTK 

KLANFPRLCEETERIVANHIREREGKTKDQVLLLI 

DIQVSYTNTNHEDFIGFANAQQRSSQVHKKTTVG 

NQVIRKGWLTISNIGIMKGGSKGYWFVLTAESLS 

WYKDDEEKEKKYMLPLDNLKVRDVEKSFMSSK 

HBFALFNTEQRNVYKDYRFLELACDSQEDVDSW 

KASLLRAGVYPDKSVGNNKAENDENGQAENFS 

MDPQLERQVETIRNLVDSYMSIINKCIRDLIPKTI 

MHI N4TNNVKDFTN9FT T AOI Y^FDONTT 

AEQAQRRDEMLRMYQALKEALGIIGDIGTATVS 

TPAPPPVDDSWIOHSRRSPPPSPTTORRPTLSAPL 

ARPTSGRGPAPAIPSPGPHSGAPPVPFRPGPLPPFP 

SSSDSFGAPPOVPSRPTRAPPSVPSRRPPPSPTRPTI 

IRPLESSLLD 


3056 


A 


1674 


1839 


VVRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WNDVACHTTMYFMCEFDKKNM 


3057 


A 


1674 


1839 


VVRVTCCPPARSTTERTNAYDEEDCVEMVASGG 
WhTOVACrTITMYmCEFDKKNM 


3058 


A 


3363 


2525 


FLVKLTLIILCRCLHSLSRSVQQLRTSFQDHAVWK 

PLMKVLQNAPDEILWASSMLCNLLLEFSPSKEPI 

LESGAVELLCGLTQSENPALRVNGIWALMNMAF 

QAEQKIKADILRSLSTEQLFRLLSDSDLNVL^4KT 

LGLLRNLLSTRPHIDKIMSTHGKQIMQAVTLILEG 

EHNIEVKEQTLCELANIADGTTAKDLIMTNDDILQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
l=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S-Serine, 
T=Threonine, V~Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










KIKYYMGHSHVKLQLAAMFCISNLIWNEEEGSQ 
ERQDKLRDMG1YDILHKLSQSPDSNLCDKAKMA 
LOOYLA 


3059 


A 


679 


167 


SSWPSLSSQMHFPSFHLHVAAHYGRDSFVRLLLE 
FKAEVDPLSDKGTTPLQLAIIRERSSCVK1LLDHN 
ANIDIONGFLI RYAVIKWR^YCRIVfFT ORn ahtki 

LGRLEDGQTPLHLSALRDDVLCARMLYNYGAD 
TNTRNYEGQTPLAVSISISGSSRPCLDFLQEVTSM 


"3060 


A 


30 


234 


SCKKSCCSCCPAGCAKCAQGCICKGATDKCSCC 
A 


3061 


A 


428 


720 


VRRDVRQQATWAMASDLDFSPPEVPEPTFLENL 

LRYGLFLGAIFQLICVLAIIVPIPKSHEAEAEPSEPR 

SAEVTRKJPK^AWSVNKRPKKETKKKR 


3062 


A 


1589 


276 


WKQKYEPLGLDAAGIEEAITAVGSFILKANELLQ 

VIDSSMKNFKAFFRWLYVAMLRMTEDHVLPELN 

KMTQKX)ITFVAEFLTEHFNEAPDLYNRKGKYFN 

VERVGQYLKDEDDDLVSPPNTEGNQWYDFLQN 

SSHLKESPLLFPYYPRKSLHFVKRRMENIIDQCLQ 

KJPADVIGKSMNQAfCrPLYRDTRSEDSTRRLFKFP 

FLWNNKTSNLHYLLFTILEDSLYKMCILRRHTDIS 

v^o v oin uLi/iiJsJrOor 1 Y Ai lhKVKKMYbCLDAQF 

YDDETVTVVLKDTVGREGRDRLLVQLPLSLVYN 

SEDSAEYQFTGTYSTRLDEQCSA1PTRTMHFEKH 

WRLLESMKAQYVAGNGFRKVSCVLSSNLRHVR 

VFEMDIDDEWELDESSDEEEEASNKPVKIKEEVL 

SESEAENQQAGAAALAPEIVIKVEKLDPELDS 


3063 


A 


50 


849 


DKMPSIFAYQSSEVDWCESNFQYSELVAEFYNTF 
SNIPFFIFGPLMMLLMHPYAQKRSRYIYVVWVLF 

A/fTTOT F^N/TYTJTTMTI QP7 dOI T T^trT A ti ii n i r»cpvo 
iviiivji-ir oivi r rnivi i L,&r L,\jk£LI^Ucl/\iL, WLLvjouYo 

IWMPRCYFPSFLGGNRSQFIRLVF1TTVVSTLLSFL 

RPTVNAYALNSIALHILYTVCQEYRKTSNKELRH 

LIEVSVVLWAVALTSWISDRLLCSFWQRIHFFYL 

HSIWHVLISITFPYGMVTMALVDANYEMPGETL 

KVRYWPRDSWPVGLPYVEIRGDDKDC 


3064 


A 


1523 


925 


AATMADrJOMPF^r'WVPQRT RPTYPTroriQm qcdt t 

DDGFGMDPFPDDLTASWPDWALPRLSSAWPGTL 

RSGMVPRGPTATARFGVPAEGRTPPPFPGEPAVK 

VCVNVHSFKPEELMVKTKDGYVEVSGKJHEEKQ 

QEGGIVSKNFTKKIQLPAEVDPVTVFASLSPEGLL 

HEAPQVPPYSTFGESSFNNELPQDSQEVTCT 


3065 


A 


230 


2929 


LSTSLTGSHLFSLGNHSTRENLNAGNFNFPSEGH 

L VRSTGPGGSFAKHMV AQC VSPKGPLACSRTYF 

FGATHVPYLGGDSKLPKKTEQIRLLSQIYAAVIE 

AVLAG1ACYAKTSSLTKAKEVAEQTLGSGLDSFE 

LIPFKAALRSKMTFHIHAVNNQGRIVPLDSEDSLS 

FVKTACMAVYDIPDLLGGNGCLGSVVFSESFLTS 

QILVKEKDGTVTTETSSVVLTAAVPRFCSWLVED 

NEVKLSEKTHQAVRGDESFLGTYLTGGEGAYLY 

SSNLQSWPEEGNVHFFSSGLLFSHCRHGSUISKD 

HMNSISFYDGDSTSTVAALLIDFKSSLLPHLPVHF 

HGSSNFLMIALFPKSKIYQAFYSEVFSLWKQQDN 

SGISLKVIQEDGLSVEQKRLHSSAQKLFSALSQPA 

GEKRSSLKLLSAKLPELDWFLQHFAISSISQEPVM 

RTHLPVLLQQAEmTTHRIESDKVIISIVTGLPGCH 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P«Proline, Q=Glutamine, R=Arginine, S^Serine, 
"^Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=l)nknown, *=Stop codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion 










ASELCAFLVTLHKECGRWMVYKQIMDSSECFHA 

AHFQRYLSSALEAQQNRSARQSAYIRKKTRLLV 

VLQGYTDVIDVVQALQTHPDSNVKASFTIGAITA 

CVEPMSCYMEHRPLFPKCLDQCSQGLVSNVVFT 

SHTTEQRHPLLVQLQSLIRAANPAAAFILAENGIV 

TRNEDIELrLSENSFSSPEMLRSRYLMYPGWYEG 

KLNAGSVYPLMVQICVWFGRPLEKTRFVAKCKA 

IQSSIKPSPFSGN1YHILGKVKFSDSERTMEVCYNT 

LANSLSIMPVLEGPTPPPDSKSVSQDSSGQQECYL 

VFIGCSLKJEDSIKDWLRQSAKQKPQRKALKTRG 

MLTQQEIRSIHVKRHLEPLPAGYFYNGTQFVNFF 

GDKTDFHPLMDQFMNDYVEEANREIEKYNQELE 

QQEYHDLFELKP 


3066 


A 


130 


588 


LAPLRCQPGTRTQPRSHPAANDPSAAMSAAGAR 

GLRATYHRLLDKVELMLPEKLRPLYNHPAGPRT 

VFFWAPIMKWGLVCAGLADMARPAEKLSTAQS 

AVLMATGFIWSRYSLVIIPKNWSLFAVNFFVGAA 

GASQLFRJWRYNQELKAKAHK 


3067 


A 


2 


1016 


EFARRRVFIAAREMSLLRSLRVFLVARTGSYPAG 

SLLRQSPQPRHTFYAGPRLSASASSKELLMKLRR 

KTGYSFVNCKKALETCGGDLKQAE1WLHKEAQ 

KEG WSKA AKJLQGRKTKEGL1GLLQEGNTTVLVE 

VNCETDFVSRNLKFQLLVQQVALGTMMHCQTL 

KDQPSAYSKGFLNSSELSGLPAGPDREGSLKDQL 

ALAIGKLGENMILKRAAWVKVPSGFYVGSYVHG 

AMQSPSLHKLVLGKYGALVICETSEQKTNLEDV 

GRRLGQHVVGMAPLSVGSLDDEPGGEAETKML 

SQPYLLDPSITLGQYVQPQGVSVVDFVRFECGEG 

EEAAETE 


3068 


A 


3 


1679 


NSRVWGPWTEPSAGSLRPMARKQNRNSKELGL 

VPLTDDTSHAGPPGPGRALLECDHLRSGVPGGR 

RRKDWSCSLLVASLAGAFGSSFLYGYNLSVVNA 

PTPYIKAFYNESWERRHGRPIDPDTLTLLWSVTV 

SIFAIGGLVGTLIVKMIGKVLGRKHTLLANNGFAI 

SAALLMACSLQAGAFEMLIVGRFIMGIDGGVALS 

VLPMYLSEISPKEIRGSLGQVTAIFICIGVFTGQLL 

GLPELLGKESTWPYLFGVIVVPAWQLLSLPFLP 

DSPRYLLLEKHNEARAVKAFQTFLGKADVSQEV 

EEVLAESRVQRSIRLVSVLELLRAPYVRWQVVT 

VIVTMACYQLCGLNAJWFYTNSIFGKAGIPPAKIP 

YVTLSTGGIETLAAVFSGLVIEHLGRRPLLIGGFG 

LMGLFFGTLT1TLTLQDHAPWVPYLSIVGILAIIAS 

FCSGPGGIPFILTGEFFQQSQRPAAFI1AGTVNWLS 

NFAVGLLFPFIQKSLDTYCFLVFATICITGAIYLYF 

VLPETKNRTYAEISQAJFSKRNKAYPPEEKIDSAV 

TDGKINGRP 


3069 


A 


861 


300 


AAGAVVSAMPJKAKGKTRRQKFGYSVNRKRLNR 

NARRKAAPRIECSHIRHAWDHAKSVRQNLAEMG 

LAVDPNRAVPLRKRKVKAMEVDIEERPKELVRK 

PYVLNDLEAEASLPEKKGNTLSRDLIDYVRYMV 

ENHGEDYKAMARDEKNYYQDTPKQIRSKINVY 

KRFYPAEWQDFLDSLQKRKMEVE 


3070 


A 


325 


2019 


LAEPEVATDSGQQADLPAEGGDPRAEASCSVLH 
SKPHAMADSRDPASDQMQHWKEQRAAQKADV 
LTTGAGNPVGDKLNVITVGPRGPLLVQDVVFTD 
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SEQ ED 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteme, D=Aspartic Acid, 
E=Glutamic Acid, Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EMAHFDRERIPER WHAKG AG AFGYFEVTHDIT 

KYSKAKVFEHIGKKTPIAVRFSTVAGESGSADTV 

RDPRGFAVKFYTEDGNWDLVGNNTPIFFIRDPILF 

PSFIHSQKRNPQTHLKDPDMVWDFWSLRPESLH 

QVSFLFSDRGIPDGHRHMNGYGSHTFKLVNANG 

EAVYCKFHYKTDQGIKNLSVEDAARLSQEDPDY 

GIRDLFNAIATGKYPSWTFYIQVMTFNQAETFPF 

NPFDLTKVWPHKDYPLIPVGKLVLNRNPVNYFA 

EVEQIAFDPSNMPPGIEASPDKMLQGRLFAYPDT 

iiiUlKlAjr IN Y .Lrilr V NCr Y KAKVANYQRDGPMC 

MQDNQGGAPNYYPNSFGAPEQQPSALEHS1QYS 

GEVRRFNTANDDNVTQVRAFYVNVLNEEQRKR 

LCEMAGHLKI)AQIFIQKXAVKNFTEVHPDYGSH 

IQALLDKYNAEKPKNAIHTFVQSGSHLAAREKA 

NL 


3071 


A 


1 


1187 


SLGWLERPPALSRAAGDGARRLSGSRRGDVWLT 

SSAAGLLRSVAGGSWCGGQLRARGGSGRCVAR 

AMTGNAGEWCLMESDPGVFTELIKGFGCRGAQ 

VEEIWSLEPENFEKLKPVHGLIFLFKWQPGEEPA 

GSVVQDSRLDTIFFAKQVrNNACATQAIVSVLLN 

CTHQDVHLGETLSEFKEFSQSFDAAMKGLALSN 

bDVlKyVHNbl^ARQQMFEFDTKTSAKEEDAFHF 

VSYVPVNGRLYELDGLREGPIDLGACNQDDWIS 

AVRPVffiKRIQKYSEGEIRFNLMAIVSDRKMIYEQ 

KIAELQRQLAEEEPMDTDQGNSMLSAIQSEVAK 

NQMLIEEEVQKLKRYKIENIRRKHNYLPFIMELL 

KTLAEHQQLIPLVEKAKEKQNAKKAQETK 


3072 


A 


103 


2775 


RLRTLAPPGLLLGPPLVPDSRRRHQASLTPLHISG 

SPQLVGRGDRKLRTEVLVPPAALPAETRQRRSER 

LPRRTCPRGGAPGPGRSRLPRSLPPPSAIPGLRSPV 

WAAGLGGGGRREPSRGKGGAALRARHRSTMAE 

LGAGGDGHRGGDGAVRSETAPDSYKVQDKKNA 

SSRPASAISGQNNNHSGNKPDPPPVLRVDDRQRL 

ARERREEREKQLAAREIVWLEREERARQHYEKH 

LEERKKRLEEQRQKEERRRAAVEEKRRQRLEED 

KERHEAVVRRTMERSQKPKQKHNRWSWGGSLH 

GSPSIHSADPDRRSVSTMNLSKYVDPVISKRLSSS 

SATLLNSPDRARRLQLSPWESSVVNRLLTPTHSF 

LARSKSTAALSGEAVIPICPRSASCSPI1MPYKAAH 

SRNSMDRPKLFVTPPEGSSRRRIIHGTASYKKERE 

RENVLFLTSGTRRAVSPSNPKARQPARSRLWLPS 

KSLPHLPGTPRPTSSLPPGSVKAAPAQVRPPSPGN 

IRPVKREVKVEPEKKDPEKEPQKVANEPSLKGRA 

PLVKVEEATVEERTPAEPEVGPAAPAMAPAPAS 

APAPASAPAPAPVPTPAMVSAPSSTVNASASVKT 

SAGTTDPEEATRLLAEKRRLAREQREKEERERRE 

QEELERQKREELAQRVAEERTTRREEESRRLEAE 

QAREKEEQLQRQAEERALREWEEAERAQRQKEE 

riAK VKiiriAtiK V KC^bRbKHr QK£EQERLERKKRL 

EEIMKRTRRTEATDKKTSDQRNGDIAKGALTGG 

TEVSALPCTTNAPGNGKPVGSPHVVTSHQSKVT 

VESTPDLEKQPNENGVSVQNENFEEENLPIGSKP 

SRLDVTNSESPEIPLNPILAFDDEGTLGPLPQVDG 

VQTQQTAEVI 


3073 


A 


67 


2415 


PPRVCRDHVCLICWDPIAGTGGSRSTMPALPLDQ 



243 



WO 01/57190 



PCT/USO 1/04098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G«=Glycine, H=Histidine. 
I=Isoleucine, K=Lysine, Lf= Leucine, M=Methionine, 
N=Asparagine, P^ProIine, Q=Glutamine, R~Arginine, S=Serinc, 
T=Threonine, V=VaIine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LQITHKDPKTGKLRTSPALHPEQKADRYFVLYKP 

PPKDNIPALVEEYLERATFVANDLDWLLALPHD 

KFWCQVIFDETLQKCLDSYLRYVPRKFDEGVAS 

APEVVDMQKRLHRSVFLTFLRMSTHKESKDHFIS 

PSAFGEILYNNFLFDIPKILDLCVLFGKGNSPLLQ 

KMIGNIFTQQPSYYSDLDETLPTILQVFSNILQHC 

GLQGDGANTTPQKLEERGRLTPSDMPLLELKDIV 

LYLCDTCTTLWAFLDIFPLACQTFQKHDFCYRLA 

SFYEAAIPEMESAIKKRRLEDSKLLGDLWQRLSH 

SRKKLMEIFHIILNQICLLPILESSCDNIQGFIEEFL 

QIFSSLLQEKRFLRDYDALFPVAEDISLLQQASSV 

LDETRTAYILQAVESAWEGVDRRKATDAKDPSV 

IEEPNGEPNGVTVTAEAVSQASSHPENSEEEECM 

GAAAAVGPAMCGVELDSLISQVKDLLPDLGEGFI 

LACLEYYHYDPEQVINNILEERLAPTLSQLDRNL 

DREMKPDPTPLLTSRHNVFQNDEFDVFSRDSVDL 

SRVHKGKSTRKEENTRSLLNDKRAVAAQRQRYE 

QYSVVVEEVPLQPGESLPYHSVYYEDEYDDTYD 

GNQVGANDADSDDELISRRPFTIPQVLRTKVPRE 

GQEEDDDDEEDDADEEAPKPDHFVQDPAVLREK 

AEARRMAFLAKKGYRHDSSTAVAGSPRGHGQS 

RETTQERRKKEANKATRANHNRRTMADRKRSK ! 

GMIPS 


3074 


A 


3 


251 


GEARSPPPAAALLDMDPETCPCPSGGSCTCADSC 
KCEGCKCTSCKKSCCSCCPAECEKCAKDCVCKG 
GEAAEAEAEKCSCCQ 


3075 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRJELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLEWELKEEEKKKECAARGEDYEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEEDRMVIDLEKQIEKRDKYSRRR 

PYNDDADmYrNERNAKFNKKAERFYGKYTAEI 

KQNLERGTAV 


3076 


A 


255 


982 


SQFSLSQVLVDSAEEGSLAAAAELAAQKREQRL 

RKFRELHLMRNEARKLNHQEVVEEDKRLKLPAN 

WEAKKARLE WELKEEEKKKEC A ARG ED YEKVK 

LLEISAEDAERWERKKKRKNPDLGFSDYAAAQL 

RQYHRLTKQIKPDMETYERLREKHGEEFFPTSNS 

LLHGTHVPSTEEIDRMVIDLEKQIEKRDKYSRRR 

PYNDDADEDYINERNAKFNKKAERFYGKYTAE1 

KQNLERGTAV 


3077 


A 


1 


968 


FRLRPRRACAQLLWHPAAGMASWAKGRSYLAP 

GLLQGQVAIVTGGATGIGKAIVKELLELGSNVVI 

ASRKLERLKS A ADELQ ANLPPTKQ A R VIPIQCNIR 

NEEEVNNLVKSTLDTFGKINFLVNNGGGQFLSPA 

EfflSSKGWHAVLETNLTGTFYMCKAVYSSWMK 

KHGGSIVNITVPTKAGFPLAVHSGAARAGVYNLT 

KSLAFEWACSGBRINCVAPGVIYSQTAVENYGSW 

GQSFFEGSFQKIPAKRIGVPEEVSSWCFLLSPAA 

SFITGQSVDVDGGRSLYTHSYEVPDHDNWPKGA 

GDLSWKKMKETFKEKAKL 


3078 


A 


2 


3508 


FVRESGKAPVTFDDITVYLLQEEWVLLSQQQKEL 

CGSNKLVAPLGPTVANPELFRKFGRGPEPWLGS 

VQGQRSLLEHHPGKKQMGYMGEMEVQGPTRES 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GQSLPPQKKAYLSHLSTGSGHIEGDWAGRNRKL 

LKPRSIQKSWFVQFPWLIMNEEQTALFCSACREY 

PSIRDKRSRLIEGYTGPFKVETLKYHAKSKAHMF 

CVNALAARDPIWAARFRSIRDPPGDVLASPEPLF 

TADCPIFYPPGPLGGFDSMAELLPSSRAELEDPGG 

DGAIPAMYLDCISDLRQKEITDGIHSSSDINILYN 

DAVESCIQDPSAEGLSEEVPVVFEELPWFEDVA 

V YFTREE WGMLDKRQKEL YRD VMRMN YELL A S 

LGPAAAKPDLISKLERRAAPWIKDPNGPKWGKG 

RPPGNKKMVAVREADTQASAADSALLPGSPVEA 

RASCCSSSICEEGDGPRRIKRTYRPRSJQRSWFGQ 

FPWLVIDPKETKLFCSACIERPNLHDKSSRLVRG 

YTGPFKVETLKYHEVSKAHRLCVNTVEIKEDTPH 

TALVPEISSDLMANMEHFFNAAYSIAYHSRPLND 

FEKILQLLQSTGTVILGKYRNRTACTQFIKYISETL 

KREILEDVRNSPCVSVLLDSSTDASEQACVGIYIR 

YFKQMEVKESYITLAPLYSETADGYFETIVSALD 

ELDIPFRKPGWVVGLGTDGSAMLSCRGGLVEKF 

QE VIPQLLP VHC V AHRLHL A WD ACG SIDL VKK 

CDRHIRTVFKFYQSSNKRLNELQEGAAPLEQEIIR 

LKDLNAVRWVASRRRTLHALLVSWPALARHLQ 

RVAEAGGQIGHRAKGMLKLMRGFHFVKFCHFL 

LDFLSIYRPLSEVCQKEIVLITEVNATLGRAYVAL 

ESLRHQAGPKEEEFNASFKDGRLHGICLDKLEVA 

EQRFQADRERTVLTGIEYLQQRFDADRPPQLKN 

MEVFDTMAWPSGIELASFGNDDILNLARYFECSL 

PTGYSEEALLEEWT GI KTTAOHT PP^mt rirwAT a 

QHCRFPLLSKLMAVVVCVPISTSCCERGFKAMN 

RIRTDERTKLSNEVLNMLMMTAVNGVAVTEYD 

PQPA1QHWYLTSSGRRFSHVYTCAQVPARSPASA 

RLRKEEMGALYVEEPRTQKPPILPSREAAEVLKD 

CIMEPPERLLYPHTSQEAPGMS 


3079 


A 


343 


1513 


FSPLEPRLCSLGGWGALQAGEPCQPSRAGCGRE 

GATMGCTLSAEERAALERSKAIEKNLKEDGISAA 

KI)VKLLLLGAGESGKSTIVKQMK1IHEDGFSGED 

VKQYKPVVYSNTIQSLAAIVRAMDTLGIEYGDK 

ERKADAKMVCDVVSRMEDTEPFSAELLSAMMR 

LWGDSGIQECFNRSREYQLNDSAKYYLDSLDRIG 

AADYOPTEODILRTRVKTTGiVFTHFTPl^lsn hpp 

LFDVGGQRSERKKWIHCFEDVTAIIFCVALSGYD 

QVLmDETT>mmESLKJ.FDSICNNKWFroTSII 

LFLNK3GDIFEEKIKKSPLTICFPEYTGPSAFTEAVA 

YIQAQYESI<NKSAHKEIYSHVTCATDTNNIQFVF 

DAVTDVnAKNLRGCGLY 


3080 


A 


41 


997 


EARTARELTDGVTDGLTMAIXJPKPISPLKNLLA 

GGFGGVCLVFVGHPLDTVKVRLQTQPPSLPGQPP 

MYSGTFDCFlxKTLFlxEGITGLYRGMAAPUGVTP 

IV1FAVCFFGFGLGKXLQQKHPEDVLSYPQLFAAG 
MLSGVFTTGIMTPGERTKCT T OTOA<s^r;p^i<rvTnT 

LDCAI<XLYQEFGIRGIYKGTVLTLMRDVPASGM 
YFiynTYEWLKNIFTPEGKRVSELSAPRILVAGGIA 
GIFKWAVAIPPDVLKSRFQTAPPGKYPNGFRDVL 
RELIRDEGVTSLYKGFTsfAVMIRAFPANAACFLGF 
EVAMKFLNWATPNL 


3081 


A 


3 


1996 


IMADMEDLFGSDADSEAERKDSDSGSDSDSDQE 
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SEQtD 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H-IIistidine, 
I=Isoleucine, K=Lysine, Leucine, M=Methionine, j 
N-Asparagine, P=Proline, Q=G!utamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, | 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion 










NAASGSNASGSESDQDERGDSGQPSNKJELFGDD 

SEDEGASHHSGSDNHSERSDNRSEASERSDHEDN 

DPSDVDQHSGSEAPNDDEDEGHRSDGGSHHSEA 

EGSEKAHSDDEKWGREDKSDQSDDEKIQNSDDE 

ERAQGSDEDKLQNSDDDEICMQNTDDEERPQLS 

DDERQQLSEEEKANSDDERPVASDNDDEKQNSD 

DEEQPQLSDEEKMQNSDDERPQASDEEHRHSDD 

EEEQDHKSESARGSDSEDEVLRMKRKNAIASDSE 

ADSDTEVPKDNSGTMDLFGGADDISSGSDGEDK 

PPTPGQPVDENGLPQDQQEEEPIPETRJEVEIPKV 

NTDLGNDLYFVKLPNFLSVEPRPFDPQYYEDEFE 

DEEMLDEEGRTRLKLKVENTIRWRIRRDEEGNEI 

KESNARIVKWSDGSMSLHLGNEVFDYYKAPLQG 

DKNHLF1RQGTGLQGQAVFKTKLTFRPHSTDSAT 

HRKMTLSLADRCSKTQKIRILPMAGRDPECQRTE 

MIKJCEEERLRASIrUlESQQRJRMREKQHQRGLSAS 

YLEPDRYDEEEEGEESISLAAIKNRYKGGIREERA 

RIYSSDSDEGSEEDKAQRLLKAKKLTSDEVRPNL 

FNSRGLSCTQEPTALNEELTDQAGTN 


3082 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

KIWFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELVVRIASLEVENQSLRGVVQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQ Y A EKKAKKPAL V AKSS1LLD VKP WDDETD 

MAQLEACVRS1QLDGLVWGASKLVPVGYGIRKL 

QIQCVVEDDKVGTDLLEEEITKFEEHVQSVDIAA 

FNK1 


3083 


A 


3 


921 


VEFCLPASADSSSLVAASLAGVRKMATNFLAHE 

K1WFDKFKYDDAERRFYEQMNGPVAGASRQEN 

GASVILRDIARARENIQKSLAGSSGPGASSGTSGD 

HGELVVRIASLEVENQSLRGVVQELQQAISKLEA 

RLNVLEKSSPGHRATAPQTQHVSPMRQVEPPAK 

KPATPAEDDEDDDIDLFGSDNEEEDKEAAQLREE 

RLRQ YAEKKAKKPALVAKSSILLD VKP WDDETD 

MAQLEACVRSIQLDGLVWGASKLVPVGYGIRKL 

QIQC V VEDDK VGTDLLEEEITKFEEH VQS VDIAA 

FNKJ 


3084 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTWGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRSAGWREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKA EEETRMENSLP AK VPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPWGAPGMGSVSTEPPDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!amne C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G=Grycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, VV=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
V=possibIe nucleotide insertion 










EAMQKWYYKDPQGEIQGPFNNQEMAEWFQAG 

YFTMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQN1IPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVWDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRKQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 

PNRARNNTHSNLHTSIGNSVWGSINTGPPNQWA 

SDLVSSIWSNADTKNSNMGFWDDAVKEVGPRN 

STNKNK^JNASLSKSVGVSNRQNKKVEEEEBCLLK 

L^^UVNKA^DOh 1 QWCEQMLHALNTANNLDVP 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKKKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3085 


A 


128 


4050 


KSIVKIRKRMAAETQTLNFGPEWLRALSSGGSITS 

PPLSPALPKYKLADYRYGREEMLALFLKDNKIPS 

DLLDKEFLPILQEEPLPPLALVPFTEEEQRNFSMS 

VNSAAVLRLTGRGGGGTVVGAPRGRSSSRGRGR 

GRGECGFYQRSFDEVEGVFGRGGGREMHRSQS 

WEERGDRRFEKPGRKDVGRPNFEEGGPTSVGRK 

HEFIRSESENWRIFREEQNGEDEDGGWRLAGSRR 

DGERWRPHSPDGPRS AG WREHMERRRRFEFDFR 

DRDDERGYRRVRSGSGSIDDDRDSLPEWCLEDA 

EEEMGTFDSSGAFLSLKKVQKEPIPEEQEMDFRP 

VDEGEECSDSEGSHNEEAKEPDKTNKKEGEKTD 

RVGVEASEETPQTSSSSARPGTPSDHQSQEASQFE 

RKDEPKTEQTEKAEEETRMENSLPAKVPSRGDE 

MVADVQQPLSQIPSDTASPLLILPPPVPNPSPTLRP 

VETPVVGAPGMGSVSTEPDDEEGLKHLEQQAEK 

MVAYLQDSALDDERLASKLQEHRAKGVSIPLMH 

EAMQKWYYKJDPC^EIQGPFNNQEMAEWFQAG 

Y1HMSLLVKRACDESFQPLGDIMKMWGRVPFSP 

GPAPPPHMGELDQERLTRQQELTALYQMQHLQY 

QQFLIQQQYAQVLAQQQKAALSSQQQQQLALLL 

QQFQTLKMRISDQNIIPSVTRSVSVPDTGSIWELQ 

PTASQPTVWEGGSVAVDLPLDTTTPGPALEQLQQ 

LEKAKAAKLEQERREAEMRAKREEEERKRQEEL 

RRRQKGILRRQQEEERKRREEEELARRKQEEALR 

RQREQEIALRRQREEEERQQQEEALRRLEERRRE 

EEERRKQEELLRKQEEEAAKWAREEEEAQRRLE 

ENRLRMEEEAARLRHEEEERKRKELEVQRQKEL 

MRQRQQQQEALRRLQQQQQQQQLAQMKLPSSS 

TWGQQSNTTACQSQATLSLAEIQKLEEERERQLR 

EEQRRQQRELMKALQQQQQQQQQKLSGWGNV 

SKPSGTTKSLLEIQQEEARQMQKQQQQQQQHQQ 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine. 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PNRARNNTHSNLHTSIGNSVWGSrNTGPPNQWA 
SDLVSS1WSNADTKNSNMGFWDDAVKEVGPRN 
SThHCNKIWASLSKSVGVSNRQKKKVEEEEKLLK 
i FnovhiK" AnnnFTnwrpnyi uai mtaxttvu rwp 

TFVSFLKEVESPYEVHDYIRAYLGDTSEAKEFAK 

QFLERRAKQKANQQRQQQQLPQQQQQPPQQPP 

QQPQQQDSVWGMNHSTLHSVFQTNQSNNQQSN 

FEAVQSGKJCKKKQKMVRADPSLLGFSVNASSER 

LNMGEIETLDDY 


3086 


A 


675 


1334 


LHPAATSTAWLHVPPGLSMALSWVLTVLSLLPL 

I FAATPT PAXJT VPVPTTMATT HD ITr.VU/CVrACAC 
LcAv^lr LLAJN L V r V r 1 1 IN A 1 LUixi 1 OJvWr Y lAoAr 

RNEEYNKSVQEIQATFFYFTPNKTEDTIFLREYQT 

RQDQCIYNTTYLNVQRENGT1SRYVGGQEHFAH 

LLILRDTKTYMLAFDVNDEKNWGLSVYADKPET 

TKEQLGEFYEALDCLRIPKSDVVYTDWKKDKCE 

PLEKQHEKERKQEEGES 


3087 


A 


1 


1575 


CTPVARSMATTATCTRPTDDYQLFEELGKGAFS 

VVPJICVKKTSTQEYAAKIINTKKLSARDHQKLE 

REARICRLLKHPNIVRLHDSISEEGFHYLVFDLVT 

GGELFEDIVAREYYSEADASHCIHQ1LESVNHIHQ 

HDIVHRDLKPENLLLASKCKGAAVKLADFGLAIE 

VQGEQQ A WFGF AGTPG YLSPE V LRKDP YG KP VD 

IWACGVILYILLVGYTPFWDEDQHKLYQQIKAG 

AYDFPSPEWDTVTPEAKNLINQMLTrNPAKRITA 

DQALKJiPWVCQRSTVASN4MHRQETVECLRKFN 

ARRKLKGAILTTMLVSRNFSAAKSLLNKKSDGG 

Vjy'yoNINl^lNoLVorAV < jbrArL^ J AMtr^l 1 VVri 

NATDGIKGSTESCNTTTEDEDLKVRJCQEIIKITEQ 
LIEAINNGDFEAYTKICDPGLTSFEPEALGNLVEG 
MDFHKFYFENLLSKNSKPIHTTILNPHVHVIGED 
AACIAYTRLTQYIDGQGRPRTSQSEETRVWHRRD 
GK WLNVHYHCSG A P A A PLQ 


3088 


A 


12 


1039 


SSVAEFPERVQLSQPQNWNFSGAGGAWSLDFAE 
QLKWSAELARLGESIMDGKQGGMDGSKPAGPR 
DFPGIRLLSNPLMGDAVSDWSPMHEAAIHGHQL 
SLRNLISQGWAVNIITADHVSPLHEACLGGHLSC 
VKILLKHGAQVNGVTADWHTPLFNACVSGSWD 

PVTJT T T HUH A QVAPCCHT AQDTt-TPA ADPP.UVCP 

VNSLIAYGGNIDHKISHLGTPLYLACENQQRACV 
KKLLESGADVNQGKGQDSPLHAVARTASEELAC 
LLMDFGADTQAKNAEGKRPVELVPPESPLAQLF 

T FRFPiPPST MOT PRT RTRK^PFr,innHHK'TTk:i VT P 

EDLKQFLLHL 


3089 


A 


73 


432 


DMAGLMTIVTSLLFLGVCAriHIIPTGSVVLPSPCC 
MFFVSKRIPENRVVSYQLSSRSTCLKAGVIFTTKK 
GQQFCGDPKQEWVQRYMKNLDAKQKKASPRA 
RAVAVKGPVQRYPGNQTTC 


3090 


A 


4627 


611 


LMEAGGGGGALPAGVETMVLTLGESWPVLVGR 

RFLSLSAADGSDGSHDSWDVERVAEWPWLSGTI 

RAVSHTDVTKKDI KVfVFFDGF^WRKRR WTFV 

YSLLRRAFLVEHNLVLAERKSPE1SERIVQWPAIT 

YKPLLDKAGLGSITSVRFLGDQQRVFLSKDLLKP 

IQDVNSLRLSLTDNQIVSKEFQALIVKHLDESHLL 

KGDKmVGSEVKTYSLDPSTQWFSATVVNGNPA 

SKTLQVNCEEIPALKIVDPSLIHVEVVFfDNLVTC 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
!=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, VV=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










GNSARIGAVKRKSSENNGTLVSKQAKSCSEASPS 

MCPVQSVPTTVFKEILLGCTAATPPSKDPRQQST 

PQAANSPPNLGAKIPQGCHKQSLPEEISSCLNTKS 

EALRTKPDVCKAGLLSKSSQIGTGDLKJLTEPKGS 

CTQPKTNTDQENRLESVPQALTGLPKECLPTKAS 

SKAELEIANPPELQKHLEHAPSPSDVSNAPEVKA 

GVNSDSPNNCSGKKVEPSALACRSQNLKESSVK 

VDNESCCSRSNNKJQNAPSRKSVLTDPAKLKKLQ 

QSGEAFVQDDSCVNIVAQLPKCRECRLDSLRKD 

KEQQKDSPVFCRFFHFRRLQFNKHGVLRVEGFLT 

PNKYDNEAIGLWLPLTKNVVGIDLDTAKYILANI 

GDHFCQMVISEKEAMSTIEPHRQVAWKRAVKG 

VREMCDVCDTTIFNLHWVCPRCGFGVCVDCYR 

MKRKNCQQGAAYKTFSWLKCVKSQIHEPENLM 

PTQIIPGKALYDVGDIVHSVRAKWGIKANCPCSN 

RQFKLFSKPASKEDLKQTSLAGEKPTLGAVLQQ 

NPSVLEPAAVGGEAASKPAGSMKPACPASTSPLN 

WLADLTSGNVNBCENKEKQPTMPILKNEIKCLPPL 

PPLSKSSTVLHTFNSTILTPVSNNNSGFLRNLLNSS 

TGKTENGLKNTPKILDDIFASLVQNKTTSDLSKR 

PQGLTIKPSILGFDTPHYWLCDNRLLCLQDPNNK 

SNWNVFRECWKQGQPVMVSGVHHKLNSELWK 

PESFRKEFGEQEVDLVNCRTNEIITGATVGDFWD 

G FED VPNRLKNEKEPM VLKLKD WPPGEDFRDM 

MPSRFDDLMANIPLPEYTRRDGKLNLASRLPNYF 

VRPDLGPKMYNAYGLITPEDRKYGTTNLHLDVS 

LJAA1N ViVIV I VOlr^U^UfcyfcfcJbVJLiv^ 

LTIKRFIEGKEKPGALWHIYAAKDTEKIREFLKK 

VSEEQGQENPADHDPIHDQSWYLDRSLRKRLHQ 

EYGVQGWAIVQFLGDVVFIPAGAPHQVHNLYSC 

IKVAEDFVSPEHVKHCFWLTQEFRYLSQTHTNHE 

DKLQVKNVIYHAVKDAVAMLKASESSFGKP 


3091 


A 


97 


1838 


KRGARRGGWKRKMPSTDLLMLKAFEPYLEILEV 

YSTKAKNYVNGHCTKYEPWQLIAWSVVWTLLI 

VWGYEFVFQPESLWSRFKKKCFKLTRKMPIIGRK 

IQDKLNKTKDDISKlvlMSFLKVDKEYVKALPSQG 

LSSSAVLEKLKEYSSMDAFWQEGRASGTVYSGE 

EKLTELLVKAYGDFAWSNPLHPDIFPGLRKIEAEI 

VRIACSLFNGGPDSCGCVTSGGTESILMACKAYR 

DLAFEKGIKTPE1VAPQSAHAAFNKAASYFGMKI 

VRVPLTKMMEVDVRAMRRAISRNTAMLVCSTP 

QFPHGVIDPVPEVAKLAVKYKIPLHVDACLGGFL 

IVFMEKAGYPLEHPFDFRVKGVTSISADTHKYGY 

APKGSSLVLYSDKKYRNYQFFVDTDWQGGIYAS 

PTT AGSRPGGFsA APWA AT A/THFriFTSinvVF ATK"Or 

X 1 l^lVJOlvrVJVJlOrWW^ VV/\/\ljlVlxir VJIZriNvI I V J_i/\ 1 Jvv^i 

IKTARFLKSELENIKGIFVFGNPQLSVIALGSRDFD 

IYRLSNLMTAKGWNLNQLQFPPSIHFCITLLHAR 

KRVAIQFLKDIRESVTQIMKNPKAKTTGMGAIYG 

MAQTTVDRNMGAELSSVFLDSLYSTDTVTQGSQ 

MNGSPKPH 


3092 


A 


79 


2652 


LCSQNSPEDWVNFSSEKQKRYPWYWTGRKLRSE 

RAMKIQKKLTGCSRLMLLCLSLELLLEAGAGNIH 

YSVPEETDKGSFVGN1AKDLGLQPQELADGGVR1 

VSRGRMPLFALNPRSGSLITARR1DREELCAQSM 

PCLVSFNILVEDKMKLFPVEVEIIDIND>rrPQFQL 
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SEQ ID 

NO: 


Method 


Predicted 
beginning 

nucicuuuc 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

IOC JIIUI1 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, C=Glycine l H=Histidine, 
I^lsoleucine, K = Lysine, L^Leucine, M = Methionine, 
N=Asparagine, P=Proline, Q^CIutamine, R=Arginine, S=Scrine, 
T=Threonine, V=Valine, \V=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EELEFKMNEITTPGTRVSLPFGQDLDVGMNSLQS 

YQLSSNPHFSLDVQQGADGPQHPEMVLQSPLDR 

EEEAVHHL1LTASDGGEPVRSGTLRIYIQVVDAN 

DNPPAFTQAQYHINVPENVPLGTQLLMYNATDP 

DEGANGEVTYSFHNVDHRVAQIFRLDSYTGEISN 

KEPLDFEEYKMYSMEVQAQDGAGLMAKVKVLI 

KVLDVNDNAPEVTfTSVTTAVPENFPPGTIIALISV 

HDQDSGDNGYTTCFIPGNLPFKLEKLVDNYYRL 

VTERTLDRELISGYNITrTAIDQGTPALSTETHISL 

LVTDINDNSPVFHQDSYSAYIPENNPRGASIFSVR 

AHDLDSNENAQITYSLIEDTIQGAPLSAYLSTNSD 

TGVLYALRSFDYEQFRDMQLKVMARDSGDPPLS 

SNVSLSLFLLDQNDNAPEILYPALPTDGSTGVEL 

APRSAEPGYLVTKVVAVDRDSGQNAWLSYRLL 

KASEPGLFSVGLHTGEVRTARALLDRDALKQSL 

WAVQDHGQPPLSATVTLTVAVADRIPDILADLG 

SLEPSAKPNDSDLTLYLVVAEAAVSCVFLAFVIV 

LLAHRLRRWHKSRLLQASGGGLASTPGSHFVGV 

DGVRAFLQTYSHEVSLTADSRKSHLIFPQPNYAD 

TLISQESCEKKGFLSAPQSLLEDKKEPFSQVNFCD 

ECISYLEKNNS 


3093 


A 


1 


3868 


PPDNQKLGLLEALLKIGDWQHAQNIMDQMPPYY 

AASHKLIALAICKLIHITIEPLYRSVTSWAVDHAG 

FLESDPCDSTVGHLLSRVGVPKGAKGSPVNALQ 

NKRAPKQAESFEDLRRDVFNMFCYLGPHLSHDPI 

LFAKVVRIGKSFMKEFQSDGSKQEDKEKTEVILS 

CLLSITDQVLLPSLSLMDCNACMSEELWGMFKT 

FPYQHRYRLYGQWKNETYNSHPLLVKVKAQTID 

RAKYIMKRLTKEWKPSGRQIGKLSHSNPTBLFD 

YVCFEILSQIQKYDNLITPVVDSLKYLTSLNYDVL 

AC1LSNCHEALANPEKERMKHDDTTISSWLQSLA 

SFCGAVFRKYPIDLAGLLQYVANQLKAGKSFDL 

LILKEVVQKMAGIEITEEMTMEQLEAMTGGEQL 

KAEGGYFGQIRNTKKSSQRLKDALLDHDLALPL 

CLLMAQQRNGVIFQEGGEKJiLKLVGKLYDQCH 

DTLVQFGGFLASNLSTEDYIKRVPSBDVLCNEFHT 

PHDAAFFLSRPMYAHHISSKYDELKKSEKGSKQ 

QHKVHKYITSCEMVMAPVHEAVVSLHVSKVWD 

DISPQFYATFWSLTMYDLAVPHTSYEREVNKLK 

VQMKATODNQEMPPNKKKKEKERCTALQDKLL 

EEEKKQMEHVQRVLQRLKLEKDNWLLAKSTKN 

ETITKFLQLCIFPRCIFSAIDAVYCARFVELVHQQ 

KTPNFSTLLCYDRVFSDHYTVASCTENEASRYGR 

FLCCMLETVTRWHSDRATYEKECGNYPGFLTIL 

RATGFDGGNKADQLDYENFRHVVHKWHYKLT 

KASVHCLETGEYTHIRNILIVLTKILPWYPKVLNL 

GQALERRVHKICQEEKEKRPDLYALAMGYSGQL 

KSRKSYMIPENEFHKKDPPPRNAVASVQNGPGG 

GPSSSSIGSASKSDESSTEETDKSRERSQCGVKAV 

NKASSTTPKGNSSNGNSGSNSNKAVKENDKEKG 

KEKEKEKKEKTP ATTPEARV LGKDGKEKPKEER 

PNKDEKARETKERTPKSDKEKEKFKKEEKAKDE 

KFKTTVPNAESKSTQEREREKEPSRERDIAKEMK 

SKENVKGGEKTPVSGSLKSPVPRSDIPEPEREQKR 

RKIDTHPSPSHSSTVKDSLEELKESSAKLYINHTPP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=GIutamtc Acid, F=Phenylalanine t G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine t 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










PLSKSKEREMDKKDLDKSRERSREREKJCDEKDR 

KERKRDHSNNDREVPPDLTKRRKEENGTMGVSK 

HKSESPCESPYPNEKDKEKNKSKSSGKEKGSDSF 

KSEKMDKISSGGKKESRHDKEKIEKKEKRDSSGG 

KEEKKHHKSSDKHR 


3094 


A 


2 


891 


AMLGTREPSRRGAGAVQAEVSERLAMAGPQQQ ! 

PPYLHLAELTASQFLEIWKHFDADGNGYIEGKEL 

ENFFQELEKARKGSGMMSKSDNFGEK3V1KEFMQ 

KYDKNSDGKIEMAELAOILPTEENFLLCFROHVG 

SSAEFMEAWRKYDTDRSGYIEANELKGFLSDLL 

KKANRPYDEPKLQEYTQTILRMFDLNGDGKLGL 

SEMSRLLPVQENFLLKFQGMKLTSEEFNAIFTFY 

DKDRSGYIDEHELDALLKDLYEKNKKEMNIQQL 

TNYRKSVMSLAEAGKLYRKDLEIVLCSEPPM 


3095 


A 


1685 


700 


RRPTGRPGALGAPAAGRVGMPLHVKWPFPAVPP 
LTWTLASSVVMGLVGTYSCFWTKYMNHLTVHN 
REVLYELIEKRGPATPLITVSNHQSCMDDPHLWG 
ILKLRHIWNLKLMRWTPAAADICFTKELHSHFFS 
LGKCVPVORGAFFFOAFNFGKnVI DTfrR HTVf PH 

AGKRREKGDGVYQKGMDFILEKLNHGDWVH1F 

PEGKVNMSSEFLRFKWGIGRLIAECHLNPIILPLW 

HVGMNDVLPNSPPYFPRFGQKITVLIGKPFSALP 

VLERLRAENKSAVEMRKALTDFIQEEFQHLKTQ 

AEQLHNHLQAWEIGLACCLLDSWPAQSWG 


3096 


A 


6642 


4022 


FVPGLREPQWEPAQPSATMSAPSEEEEYARLVM 

EAQPEWLRAEVKRLSHELAETTREKIQAAEYGL 

AVLEEKHQLKLQFEELEVDYEA1RSEMEQLKEAF 

GQAHTNHKKVAADGESREESLIQESASKEQYYV 

RKVLELQTELKQLRNVLTNTQSENERLASVAQE 

LKEINQNVEIQRGRLRDDIKEYKFREARLLQDYS 

ELEEENISLQKQVSVLRQNQVEFEGLKHEIKRLE 

EETEYLNSQLEDAIRLKEISERQLEEALETLKTER 

EQKNSLRKELSHYMSINDSFYTSHLHVSLDGLKF 

SDDAAEPNNDAEALVNGFEHGGLAKLPLDNKTS 

TPKKEGLAPPSPSLVSDLLSELNISEIQKLKQQLM 

QMEREKAGLLATLQDTQKQLEHTRGSLSEQQEK 

VTRLTENLSALRRLQASKERQTALDNEKDRDSH 

EDGDYYEVD1NGPEILACKYHVAVAEAGELREQ 

LKALRSTHEAREAQHAEEKGRYEAEGQALTEKV 

SLLEKASRQDRELLARLEKELKKVSDVAGETQG 

SLSVAQDELVTFSEELANLYHHVCMCNNETPNR 

VMLDYYREGQGGAGRTSPGGRTSPEARGRRSPI 

LLPKGLLAPEAGRADGGTGDSSPSPGSSLPSPLSD 

PRREPMNIYNLIAIIRDQIKHLQAAVDRTTELSRQ 

R1ASQELGPAVDKDKEALMEEELKLKSLLSTKRE 

OITTLRTVLKANKOTAEVALANLKSKYENEKAM 

VTETMMKLRNELKALKEDAATFSSLRAMFATRC 

DEYITQLDEMQRQLAAAEDEKKTLNSLLRMAIQ 

QKLALTQRLELLELDHEQTRRGRAKAAPKTKPA 

TPSVSHTCACASDRAEGTGLANQVFCSEKHSIYC 

D 


3097 


A 


1 


879 


MVKWPATRGNLPRSQLTGTHQHCQPREPK1TA 
SERLRRRPRATARLRAHAAPPEPPLAVFAPPSDR 
KELLALPVACDPVIASVMSWVQAASLIQGPGDK 
GDVFDEEADESLLAQREWQSNMQRRVKEGYRD 
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SEQID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 

can nAnr^ 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Clyeine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leu cine, M=Methtonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosinc, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GIDAGKAVTLQQGFNQGYKKGAEV1LNYGRLRG 
TLSALLSWCHLHNNNSTLINKJNNLLDAVGQCEE 
YVLKHLKSITPPSHVVDLLDS1ED^4DLCHVVPAE 
KXIDEAKDERLCENNAEFNKNCSKSHSGIDCSYV 
ECCRTQEHAHSGKPKPHMDFGTDSQF 


3098 




2 


505 


GAATLLRSASSAARKAAEAEOVWLHLHRYLSA 

DRRVLGLREWGRPASERECSLCQRLKRELNMGD 

VEKGKKIFIMKCSQCHTVEKGGKHKTGPNLHGL 

FGRKTGQAPGYSYTAANKNKGIIWGEDTLMEYL 

ENPKXYIPGTKMEFVGIKKKEERADLLAYLKKAT 

NE 


3099 


A 


144 


1386 


WAVGQARSFPSHPRMSSWIWSRRWSPSVALRVT 

CTSTSSQRWTVLALSKPGSQQQVSMHTPAPGPPT 

AGHTEPPSEPPRRARVAKYRAKFDPRVTAKYDIK 

ALIGRGSFSRWRVEHRATRQPYAIKMIETKYRE 

GREVCESELRVLRRVRHANIIQLVEVFETQERVY 

MVMELATGGELFDRIIAKGSFTERDATRVLQMV 

LDGVRYLHALGITHRDLKPENLLYYHPGTDSK1II 

RKPYTNSVDMWALGVIAY1LLSGTMPFEDDNRT 

RLYRQ1LRGKYSYSGEPWPSVSNLAKDFIDRLLT 

VDPGARMTALQALRHPWVVSMAASSSMKNLHR 

SISQNLLKRASSRCQSTKSAQSTRSSRSTRSNKSR 

RVRERELREL 


3100 


A 


3 


1500 


ARWNGRWVQVPAWPGPGCGTNASGERQRQLPR 

AWRPVGRTLGSEPIALAWSPPLYLFPIPLPSWAVS 

QPTPTLGTMFADLDYDIEEDKLGIPTVPGKVTLQ 

KDAQNLIGISIGGGAQYCPCLYIVQVFDNTPAAL 

DGTVAAGDEITGVNGRSIKGKTKVEVAKMIQEV 

KGEVTIHYNKLQADPKQGMSLD1VLKKVKHRLV 

ENMSSGTADALGLSRA1LCNDGLVKRLEELERTA 

ELYKGMTEHTKNLLRAFYELSQTHRGNGIPQSC 

AFGDVFSVIGVREPQPAASEAFVKFADAHRSIEK 

FGFRI T KTTKPMLTDT NTYI NKATPDTRLTIKKYL 

DVKFEYLSYCLKVKEMDDEEYSCIALGEPLYRV 

STGNYEYTail.RCRQEARARFSQMRKDVLEKME 

LLDQKHVQDIVFQLQRLVSTMSKYYNDCYAVLR 

DADVFPIEVDLAHTTLAYGLNQEEFTDGEEEEEE 

EDTAAGEPSRDTRGAAGPLDKGGSWCDS 


3101 


A 


1173 


197 


QGMDSKQQCVKLNDGHFMPVLGFGTYAPPEVP 

RSKALEVTKLAEEAGFRHIDSAHLYNNEEQVGLA 

IRSKIADGSVKRED1FYTSKLWSTFHRPELVRPAL 

ENSLKKAQLDYVDLYLIHSPMSLKPGEELSPTDE 

NGKVTFDIVDLCTTWEA\fEKCICDAGLAKSIGVS 

11 VJXV Y XX IS X V XJ Xu\^, 1 ft VV L<AlVLLiJ\\/l\i/n\J Ltr\£\.tJ X\J » »J 

NFNRRQLEMILNKPGLKYKPVCNQVECHPYFNR 
SKLLDFCKSKDIVLVAYSALGSQRDKRWVDPNS 
PVLLEDPVLCALAKKHKRTPALIALRYQLQRGV 
\T\^AKSYNEQRIRQNVQVFEFQLTAEDMKAIDG 
LDRNLHYFNSDSFASHPNYPYSDEY 


3102 


A 


144 


1098 


EQPRPPPCGRRPLPLGSAPCRVRLGRAPRQAPAM 

SMLPSFGFTQEQVACVCEVLQQGGNLERLGRFL 

WSLPACDHLHKNESVLKAKAVVAFHRGNFREL 

YKJLESHQFSPHNOTKLQQLWLKj\HYVEAEKLR 

GRPLGAVGKYRVRQKFPLPRTIWDGEETSYCFK 

EKSRGVLR£WYAHhnPYPSPl^KJRELAEATGLTT 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
1-lsoleucine, K=Lysiue, L=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan 7 Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










TQVSNWFKNRRQRDRAAEAKERENTENNNSSSN 
KQNQLSPLEGGKPLMSSSEEEFSPPQSPDQNSVLL 
LQGNMGHARSSNYSLPGLTASQPSHGLQTHQHQ 
LQDSLLGPLTSSLVDLGS 


3103 


A 


111 


1582 


LVYSWGCHIMADNDTDRNQTEKLLKRVRELEQ 

EVQRLKKEQAKNKEDSNIRENSSGAGKTKRAFD 

FSAHGRRHVALRJAYMGWGYQGFASQENTNNTI 

EEKLFEALTKTRLVESRQTSNYHRCGRTDKGVS 

AFGQVISLDLRSQFPRGRDSEDFNVKEEANAAAE 

EIRYTHILNRVLPPDIRILAWAPVEPSFSARFSCLE 

RTYRYFFPRADLDIVTMDYAAQKYVGTHDFRJML 

CKMDVANGVINFQRTILSAQVQLVGQSPGEGRW 

QEPFQLCQFEVTGQAFLYHQVRCMMAILFLIGQ 
GMEKPFIIDFI I NTFK1\TP01<fPOY9IV/[A VPJ7PT \/T v 

DCKFENVKWIYDQEAQEFNITHLQQLWANHAV 

KTHMLYSMLQGLDTVPVPCGIGPKMDGMTEWG 

NVKPSVIKQTSAFVEGVKMRTYKPLMDRPKCQG 

LESR1QHFVRRGRIEHPHLFHEEETKAKRDCNDT 

LEEDNTNLETPTKRVCVDTEIKSII 


3104 


A 


227 


1519 


VTLIKMNAMLETPELPAVFDGVKLAAVAAVLYV 

1VRCLNLKSPTAPPDLYFQDSGLSRFLLKSCPLLT 

KEYIPPLIWGKSGHIQTALYGKMGRVRSPHPYGH 

RKFITMSDGATSTFDLFEPLAEHCVGDDITMVICP 

GIANHSEKQYIRTFVDYAQKNGYRCAVLNHLGA 

LPNIELTSPRMFTYGCTWEFGAMVNYfKKTYPLT 

QLVVVGFSLGGNIVCKYLGETQANQEKVLCCVS 
VPOGY^AI R A OFTFMO wnOPP R FVXTPT x>r atyki 

MKKIILSHRQALFGDHVKKPQSLEDTDLSRLYTA 

TSLMQ1DDNVMRKFHGYNSLKEYYEEESCMRYL 

HRIYVPLMLVNAADDPLVHESLLT1PKSLSEKRE 

NVMFVLPLHGGHLGFFEGSVLFPEPLTWMDKLV 

VEYANA1CQWERNKLQCSDTEQVEADLE 


3105 


A 


1 


1251 


MGLLLMILASAVLGSFLTLLAQFFLLYRRQPEPP 

ADEAARAGEGFRYIKPVPGLLLREYLYGGGRDE 

EPSGAAPEGGATPTAAPETPAPPTRETCYFLNATI 

LFLFRELRDTALTRRWVTKKIKVEFEELLQTKTA 

GRLLEGLSLRDVFLGETVPFIKTIRLVRPVVPSAT 

GEPDGPEGEALPAACPEELA FEAEVE YNG GFHLA 

IDVDLVFGKSAYLFVKLSRVVGRLRLVFTRVPFT 

HWFFSFVEDPLIDFEVRSOFFGRPMPOT T^TTVMO 

LKKIIKRKHTLPNYKIItf^ 

HIHIQQWALTEGRLKVTLLECSRLLIFGSYDREA 
NVHCTLELSSSVWEEKQRSSIKTGTISLTAVFMG 
WHRVSEAFPGLWYKLLVDLPFWGLEDGGPLLT 
VPLRQCPG 


3106 


A 


972 


468 


MAAAGAGRT RRVA9AT T T R<?PRT PAPFT QAPAP 

LYHKKVVDHYENPRNVGSLDKTSKNVGTGLVG 

APACGDVIvlia.QIQVDEKGKIVDARFKTFGCGSA 

IASSSLATEWVKGKWEEALTIKNTDIAKELCLPP 

VKLHCSMLAEDA110\ALADYKLKQEPKKGEAE 

KK 


3107 


A 


106 


1221 


TCQDVRSVFSLVRANIFGEESTAGAGWHREED1V4 
RKELQLSLSVTLLLVCGFLYQFTLKSSCLFCLPSF 
KSHQGLEALI^HRRGrVFLETSERMEPPHLVSCS 
VESAAKJYPEWWFFMKGLTDSTPMPSNSTYPA 



253 



WO 01/57190 



PCI7US0 1/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G-Clycine, H-Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=posstble nucleotide insertion 










FSFLSAIDNVFLFPLDMKRLLEDTPLFSWYNQrNA 

SAERlvIWLHISSDASRLAIIWKYGGIYMDTDVlSIR 

PIPEENFLAAQASRYSSNGIFGFLPHHPFLWECME 

NFVEHYNSAIWGNQGPELMTRMLRVWCKLEDF 

QEVSDLRCLN1SFLHPQRFYPISYREWRRYYEVW 

DTEPSFNVSYALHLWNHMNQEGRAVIRGSNTLV 

ENLYRJCHCPRTYRDLIKGPEGSVTGELGPGNK 


3108 


A 


1612 


839 


EVALFCFEMAAGMYLEHYLDSIENLPFELQRNFQ 

LMRDLDQRTEDLKAEIDKLATEYMSSARSLSSEE 

KLALLKQIQEAYGKCKEFGDDKVQLAMQTYEM 

VDKHIRRLDTDLARFEADLKEKQIESSDYDSSSS 

KGKKKGRTQKEKKAARARSKGKNSDEEAPKTA 

QKKLKLVRTSPEYGMPSVTFGSVHPSDVLDMPV 

DPNEPTYCLCHQVSYGEMIGCDNPDCSEEWFHFA 

CVGLTTKPRGKWFCPRCSQERKKK 


3109 


A 


1 


2613 


MVAVRAAGPREGASQDEAGTVWAPMTGCPCQC 

RPGPSWLLVDTLEPETAYPVQRPGPEQAGNQRL . 

QMKRAQFGPHDWLSLPVPPGPSWLLVDTLEPET 

AYQFSVLAQNKLGTSAFSEVVTVNTLAFPITTPEP 

LVLVTPPRCLIANRTQQGVLLSWLPPANHSFPIDR 

YIMEFRVAERWELLDDGIPGTEGEFFAKDLSQDT 

WYEFRVLAVMQDLISEPSNIAGVSSTDIFPQPDLT 

EDGLARPVLAGIVATICFLAAAILFSTLAACFVNK 

QRKRKLKRKKDPPLSITHCRKSLESPLSSGKVSPE 

SIRTLRAPSESSDDQGQPAAKRMLSPTREKELSL 

YKKTKRAISSKKYSVAKAEAEAEATTPIELISRGP 

DGRFVMDPAEMEPSLKSRRIEGFPFAEETDMYPE 

FRQSDEENEDPLVPTSVAALKSQLTPLSSSQESYL 

PPPAYSPRFQPRGLEGPGGLEGRLQATGQARPPA 

PRPFHHGQYYGYLSSSSPGEVEPPPFYVPEVGSPL 

SSVMSSPPLPTEGPFGHPTIPEENGENASNSTLPLT 

QTPTGGRSPEP WG RPEFPFGGLETPAMMFPHQLP 

PCDVPESLQPKAGLPRGLPPTSLQVPAAYPGILSL 

EAPKG WAGKSPGRGP VP APPA AKWQDRPMQPL 

VSQGQLRHTSQGMGIPVLPYPEPAEPGAHGGPST 

FGLDTRWYEPQPRPRPSPRQARRAEPSLHQVVLQ 

PSRLSPLTQSPLSSRTGSPELAARARPRPGLLQQA 

EMSEITLQPPAAVSFSRKSTPSTGSPSQSSRSGSPS 

YRPAMGFTTLATGYPSPPPGPAPAGPGDSLDVFG 

QTPSPRRTGEELLRPETPPPTLPTLGBCLRRDRPAP 

ATSPPERALSKL 


3110 


A 


88 


924 


1LGSRTMSLTNTKTGFSVKDILDLPDTNDEEGSV 

AEGPEEENEGPEPAKRAGPLGQGALDAVQSLPL 

KNPFYDSSDNPYTRWLASTEGLQYSLHGLAAGA 

PPQDSSSKSPEPSADESPDNDKETPGGGGDAGKK 

RKRRVLFSKAQTYELERRFRQQRYLSAPEREHLA 

SLIRLTPTQVKIWFQNHRYXMKRARAEKGMEVT 

PLPSPRRVAVPVLVRDGKPCHALKAQDLAAATF 

QAG1PFSAYSAQSLQHMQYNAQYSSASTPQYPT 

AHPLVQAQQWTW 


3111 


A 


595 


291 


PSVASLARRFSGRALWPPSHSVPGNRALCPRLLH 
GTTLPGGNQRELARQKNMKKQSDSVKGKRRDD 
GLSAAARKQRDSTPRDSEIMQQKQKKANEKKEE 
PK 


3112 


A 


3641 


1555 


APMLQIHHFSFKL1FQNIHKSKFISQRLSQNADST 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, C=Glycine, H=Histidine, 
I=IsoIeuctne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










RHTNLSNTHYSDLIVWNCCLFFRNWCNEFFLKS 

CHFAQEREGSGDLCNSRAEKTKSAACVIFRRFPV 

APLIPYPLITKEDINAIEMEEDKRDLISREISKFRDT 

HKKLEEEKGKKEKJERQEIEKERRERERERJERERE 

RREREREREREREREKEKERERERERDRDRDRTK 

ERDRDRDRERDRDRDRERSSDRNKDRSRSREKS 

RDRERERERERERERERERERERERERERERERE 

REREKDKKRDREEDEEDAYERRKLERKLREKEA 

AYQERLKNWEIRERKKTREYEKEAEREEERRRE 

MAKEAKRLKEFLEDYDDDRDDPKYYRGSALQK 

RLRDREKEMEADERDRKREKEELEEIRQRLLAE 

GHPDPDAELQRMEQEAERRRQPQIKQEPESEEEE 

EEKQEKEEKREEPMEEEEEPEQKPCLKPTLRPISS 

APSVSSASGNATPNTPGDESPCGI1IPHENSPDQQ 

v<-F JC»oni\^iviwJUoJjj\JjO/\olNo V ISJKjvJvIji V 

DSVFNKFEDEDSDDVPRKRKLVPLDYGEDDKNA 

TKGTVNTEEKRKHIKSLIEKJPTAKPELFAYPLDW 

SIVDSILMERRIRPWINKKIIEYIGEEEATLVDLVC 

SKVMAHSPPQSILDDVAMVLDEEAEVFIVKMWR 

LLIYETEAKKIGLVK 


3113 


A 


1 


669 


VCAGIRDPCSTPLAKPAAGGAENLSFGKQPGLET 

"KTTT K"A/fTTP>JT<fTPPfi A T^DIffM C E» Tf^ T\ /DCirCA a t/ 
inhjISJvi i i riNJvi rrUAlJrxvyJLfcK 1 0 1 VKJblOM^A V 

WSLSSCKPGFGVDQLRDDNLETYWQSDGSQPHL 

VNIQFRRKTTVKTLCIYADYKSDESYTPSKISVRV 

GNNFHNLQEIRQLELVEPSGWIHVPLTDNHKKPT 

RTFMIQIAVLANHQNGRDTHMRQIKIYTPVEESSI 

GKFPRCTTIDFMMYRSIR 


3114 


A 


1 


1613 


MTSKEESRRQQPTAGPAGQGKLPSPSEPQLPTPP 

TRSLHHFRRPLSPSREAQAHIAPSSELHLPQSQSA 

GPPPLGAGTEVELVVPGRDEGSRGALPGSSGVKF 

VWRKIVREPVSDQVRTLSISRLMRRLLEMMQTL 

VQFIIGWRSLLGRTLGTIMNTMYVMMAQILRSH 

LIKA.TVIPNRVKMLPYFGIIRNRMMSTHKSKKKI 

REYYRLLNVEEGCSADEVRESFHKLAKQYHPDS 

GSNTADSATFIRIEKAYRKVLSHVIEQTNASQSK 

GEEEEDVEKFKYKTPQHRHYLSFEGIGFGTPTQR 

EKHYRQFRADRAAEQVMEYQKQKLQSQYFPDS 

DNLSGKGKPLKKFSDCSYIDPMTHNLNRILIDNG 

YQPEWILKQKEISDTIEQLREAILVSRKKLGNPMT 

PTEKKQWNHVCEQFQENIRXLNKRINDFNLIVPI 

LTRQKVHFDAQKEIVRAQKIYETLIKTKEVTDRN 

PNNLDQGEGEKTPEIKKGFLNLMDLVEIY 


3115 


A 


1 


2036 


FRHRCGCLSYCRSRRGIRRVEPLRRARARVGPRF 

RPLCRMEIIRSNFKSNLHKVYQAIEEADFFAIDGE 

FSGISDGPSVSALTNGFDTPEERYQKLKKHSMDF 

LLFQFGLCTFKYDYTDSKYITKSFNFYVFPKPFNR 

SSPDVKFVCQSSSIDFLASQGFDFNKGFRKGIPYL 

NQEEERQLREQYDEKRSQANGAGALSYVSPNTS 

KCPVTIPEDQKKFIDQVVEKIEDLLQSEENKNLDL 

EPCTGFQRKLIYQTLSWKYPKGIHVETLETEKKE 

RYIVISKVDEEERKRREQQKHAKEQEELNDAVG 

FSRVIHAIANSGKLVIGHNMLLDVMHTVHQFYC 

PLPADLSEFKEMTTCVFPRLLDTKLMASTQPFKD 

IINNTSLAELEKRLKETPFNPPKVESAEGFPSYDT 
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SEQDD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Glycine, H-Histtdine, 

l^fsftlpiirint* K=I J .vsinp 1^=1 purine* iVI=\'1(>thinnin« 

N=Asparagine, P=Proline, Q=Glutamine f R^Arginine, S=Serine, 
T=Threonine, V=Va!ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\-possible nucleotide insertion 










ASEQLHEAGYDAY1TGLCFISMANYLGSFLSPPKI 

HVSARSK1IEPFFNKLFLMRVMDIPYLNLEGPDL 

QPKRDHVLHVTFPKEWKTSDLYQLFSAFGN1Q1S 

W1DDTSAFVSLSQPEQVKIAVNTSKYAESYRJQT 

YAEYMGRKQEEKQEKRKWTEDSWKEADSKRLN 

PQC1PYTLQNHYYRNNSFTAPSTVGKRNLSPSQE 

EAGLEDGVSGEISDTELEQTDSCAEPLSEGRKKA 

KKLKRMKJCELSPAGSISKNSPATLFEVPDTW 


3116 


A 


3 


1443 


TREAPMALAVAPWGRQWEEARALGRAVRMLQ 

RLEEQCVDPRLSVSPPSLRDLLPRTAQLLREVAH 

SRRAAGGGGPGGPGGSGDFLLIYLANLEAKSRQ 

VAALLPPRGRRSANDELFRAGSRLRRQLAKLAII 

FSHMHAELHALFPGGKYCGHMYQLTKAPAHTF 

WRESCGARCVLPWAEFESLLGTCHPVEPGCTAL 

ALRTTIDLTCSGHVSrFEFDVFTRLFQPWPTLLKN 

WQLLAVNHPGYMAFLTYDEVQERLQACRDKPG 

SYIFRPSCTRLGQWAIGYVSSDGSILQTIPANKPLS 

QVLLEGQKDGFYLYPDGKTHNPDLTELGQAEPQ 

QRIHVSEEQLQLYWAMDSTFELCKICAESNKDV 

K1EPCGHLLCSCCLAAWQHSDSQTCPFCRCE1KG 

WEAVSIYQFHGQATAEDSGNSSDQEGRELELGQ 

VPLSAPPLPPRPDLPPRKPRNAQPKVRLLKGNSPP 

AALGPQDPAPA 


3117 


A 


296 


3547 


ERHSSPLLQHILTrMLMRNKKHSNNWLAQHWF 

QSS1ILCFSPVGRTLRVRARKFPAIVNCTA1DWFH 

A WPQEAL VS VSRRFI EETKG IEP VHKDSI SLFMAH 

VHTTVNEMSTRYYQNERRHNYTTPKSFLEQ1SLF 

KNLLKKKQNEVSEKKERLVNGIQKLKTTASQVG 

DLKARLASQEAELQLRNHDAEAL1TKIGLQTEKV 

SREKTIADAEERKVTAIQTEVFQKQRECEADLLK 

AEPALVAATAALNTLNRVNLSELKAFPNPPIAVT 

NVTAAVMVLLAPRGRVPKDRSWKAAKVFMGK 

VDDFLQALINYDKEHIPENCLKVVNEHYLKDPEF 

NPNLIRTKSFAAAGLCAWVINIIKFYEVYCDVEP 

KRQALAQANLELAAATEKLEAIRKKLVVSANYD 

BEKSEKIRWGQSIKSFEAQEKTLCGDVLLTAAFVS 

YVGPFTRQYRQELVHCKWVPFLQQKVSIPLTEG 

LDLISMLTDDATIAAWNNEGLPSDRMSTENAAIL 

THCERWPLVIDPQQQGIKWIKNKYGMDLKVTHL 

GQKGFLNAIETALAFGDVILIENLEETIDPVLDPL 

LGRNTIKKGKYIRIGDKECEFNKNFRLILHTKLAN 

PHYKPELQAQTTLLNFTVTEDGLEAQLLAEVVSI 

ERPDLEKLKLVLTKHQNDFKIELKYLEDDLLLRL 

SAAEGSFLDDTKLVERLEATKTTVAEIEHKVIEA 

KENERKINEARJECYRPVAARASLLYFVINDLQKI 

NPLYQFSLKAFNVLFHRAIEQADKVEDMQGRISI 

LMESITHAVFLYTSQALFEKDKLTFLSQMAFQIL 

LRKKEIDPLELDFLLRFTVEHTHLSPVDFLTSQSW 

SAIKAIAVMEEFRGIDRDVEGSAKQWRKWVESE 

CPEKEKLPQEWKKKSLIQKLILLRAMRPDRMTY 

ALRNFVEEKLG A KYVERTRLDL VKAFEESSPATP 

IFFILSPGVDALKDLEILGKRLGFTIDSGKFHNVSL 

GQGQETVAEVALEKASKGGHWVILQNVHLVAK 

WLGTLEKLLERFSQGSHRDYRVFMSAESAPTPD 

EHIIPQGLLENSIKITNEPPTGMLANLHAALYNFD 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, F=Phenylalanine, 0=Glycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R— Arginine, S=Serine, 
T=Threoninc, V=Valine T VV=Tryptophan, Y=Tyrosine, 
X-UnUnown, *-Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










Q 


3118 


A 


1 


226 


PYSLSTSCLGSPTSPRLEMDPNCSCATGGSCTCTG 
SCKCKECKCNSCKKSECGAISRNLGLSQVRGRKP 
ELGMEE 


3119 


A 


1254 


4133 


PLATLTMEEQGHSEMEIIPSESHPHIQLLKSNREL 

LVTHIRNTQCLVDNLLKJSTDYFSAEDAEIVCACPT 

QPDKVRKILDLVQSKGEEVSEFFLYLLQQLADAY 

VDLRPWLLEIGFSPSLLTQSKWVNTDPVSRYTQ 

QLRHHLGRDSKFVLCYAQKEELLLEEIYMDT1ME 

L VGFSNESLG SLNSL ACLLDHTTGILNEQGETIFIL 

GDAGVGKSMLLQRLQSLWATGRLDAGVKFFFH 

FRCRMFSCFKJESDRLCLQDLLFKHYCYPERDPEE 

VFAFLLRFPHVALFTFDGLDELHSDLDLSRVPDS 

SCPWEPAHPLVLLANLLSGKLLKGASKLLTART 

GIEVPRQFLRKKVLLRGFSPSHLRAYARRMFPER 

ALQDRLLSQLEANPNLCSLCSVPLFCWIIFRCFQH 

FRAAFEGSPQLPDCTMTLTDVFLLVTEVHLNRM 

QPSSLVQRNTRSPVETLHAGRDTLCSLGQVAHR 

GMEKSLFVFTQEEVQASGLQERDMQLGFLRALP 

ELGPGGDQQSYEFFHLTLQAFFTAFFLVLDDRVG 

TQELLRFFQEWMPPAGAATTSCYPPFLPFQCLQG 

SGPAREDLFKNKDHFQFTNLFLCGLLSKAKQKLL 

RHLVPAAALRRKRKALWAHLFSSLRGYLNSLPR 

VQVESFNQVQAMPTFIWMLRCIYETQSQKVGQL 

AARGICANYLKLTYCNACSADCSALSFVLHHFP 

KRLALDLDNNNLNDYGVRELQPCFSRLTVLRLS 

VNQITDGGVKVLSEELTKYKIVTYLGLYNNQ1TD 

VvjAKYV 1 K1L UxiCivvj L 1 xILKJLUIsJnJvI locAjrCjlvY 

LALAVKNSKSISEVGMWGNQVGDEGAKAFAEA 

LRNHPSLTTLSLASNGISTEGGKSLARALQQNTSL 

EILWLTQNELNDEVAESLAEMLKVNQTLKHLWL 

IQNQITAKGTAQLADALQSNTGITEICLNGNLIKP 

EEAKVYEDEKRIICF 


3120 


A 


43 


1004 


QLWGFAAGSDSRPAMGCDGGTIPKRHELVKGPK 

KVEKVDKDAELVAQWNYCTLSQEILRRPIVACE 

LGRLYNKDA VIEFLLDKS AEKALGKA A SH1KSIK 

NVTELKLSDNPAWEGDKGNTKGDKHDDLQRAR 

r iv_,r v v OLiiiviiNoi>JiJvr L^r .Li\A_xi_,vjv^ v r oiiJtvAJwJviii 

KAEVCHTCGAAFQEDDVIVLNGTKEDVDVLKTR 

MEERRLRAKLEKKTKKPKAAESVSKPDVSEEAP 

GPSKVKTGKPEEASLDSREKKTNLAPKSTAMNE 

SSSGKAGKPPCGATKRSIADSEESEAYKSLFTTHS 

SAKRSKEESAHWVTHTSYCF 


3121 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIOKLESDVSAOMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTmtGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
l—Isoleucine, K = Lysine, L = Leucine, M— Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threooine, V= Valine, >V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 
EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 
AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 
FFPQQ 


3122 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK 

SQGNWDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CNIPVVSGKECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGG W W YNRCHAANPNGRY Y WGGQYTWDM 

AKHGTDDGVVWMNWKGSWYSMKKMSMKIRP 

FFPQQ 


3123 


A 


3 


1490 


HASGPTRPVSWSFHKLKTMKHLLLLLLCVFLVK j 

SQGVNDNEEGFFSARGHRPLDKKREEAPSLRPAP 

PPISGGGYRARPAKAAATQKKVERKAPDAGGCL 

HADPDLGVLCPTGCQLQEALLQQERPIRNSVDEL 

NNNVEAVSQTSSSSFQYMYLLKDLWQKRQKQV 

KDNENVVNEYSSELEKHQLYIDETVNSNIPTNLR 

VLRSILENLRSKIQKLESDVSAQMEYCRTPCTVS 

CN1PVVSGKJECEEIIRKGGETSEMYLIQPDSSVKP 

YRVYCDMNTENGGWTVIQNRQDGSVDFGRKW 

DPYKQGFGNVATNTDGKNYCGLPGEYWLGNDK 

ISQLTRMGPTELLIEMEDWKGDKVKAHYGGFTV 

QNEANKYQISVNKYRGTAGNALMDGASQLMGE 

NRTMTIHNGMFFSTYDRDNDGWLTSDPRKQCSK 

EDGGGWWYNRCHAANPNGRYYWGGQYTWDM 

AKHGTODGVVWMNWKGSWYSMKKMSMKIRP 

FFPQQ i 


3124 


A 


3 


544 


RVDDFVLLRSRLALRWLSHVRRPSRRVPRMPRG 

SRSRTSRMAPPASRAPQMRAAPRPAPVAQPPAA 

APPSAVGSSAAAPRQPGLMAQMATTAAGVAVG 

SAVGHTLGHAITGGFSGGSNAEPARPDITYQEPQ 

GTQPAQQQQPCLYEIKQFLECAQNQGDDCLCEGF 

NEVLKQCRJLANGLA 


3125 


A 


3 


571 


GNSYNHRSLAAYPYMSHSQHSPYLQSYHNSSAA 

AQTRGDDTDQQKTTVIENGErRFNGKGKKIRKPR 

TIYSSLQLQALNHRFQQTQYLALPERAELAASLG 

LTQTQVKIWFQNKRSKFKKLLKQGSNPHESDPL 

QGSAALSPRSPALPPVWDVSASAKGVSMPPNSY 

MPGYSHWYSSPHQDTMQRPQMM 


3126 


A 


43 


5377 


LSVFFPIPVDGRDRGSNPSLESTSSELSTSTSEGSL 

SAMSGRNELHSRLHPHPQSSLIPMMFSPPESLLAS 

CILRGNFAEAHQVLFTFNLKSSPSSGELMFMERY 

QEVIQELAQVEHKEENQNSDAGSSTIRRTGSGRST 

LQAIGSAAAAGMVFYSISDVTDKLLNTSGDPIPM 

LQEDFWISTALVEPTAPLREVLEDLSPPAMAAFD 

LACSQCQLWKTCKQLLETAERRLNSSLERRGRRI 



258 



WO 01/57190 



PCT/USO 1/04098 



SEQID 
NO: 


Method 


Predicted 
beginning 

n nrl^nf iHp 

11 UUCUIIUC 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Ammo acid sequence (A=Alamne C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycinc, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, \V=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possib!e nucleotide insertion 


i 








DHVLLNADGIRGFPVVLQQISKSLNYLLMSASQT 

KSESVEEKGGGPPRCSITELLQMCWPSLSEDCVA 

SHTTLSQQLDQVLQSLREALELPEPRTPPLSSLVE 

QAAQKAPEAEAHPVQIQTQLLQKNLGKQTPSGS 

RQMDYLGTFFSYCSTLAAVLLQSLSSEPDHVEVK 

VGNPFVLLQQSSSQLVSHLLFERQVPPERLAALL 

AQENLSLSVPQVIVSCCCEPLALCSSRQSQQTSSL 

LTRLGTLAQLHASHCLDDLPLSTPSSPRTTENPTL 

ERKPYSSPRDSSLPALTSSALAFLKSRSKLLATVA 

CLGASPRLKVSKPSLSWKELRGRREVPLAAEQV 

ARECERLLEQFPLFEAFLLAAWEPLRGSLQQGQS 

LAVNLCGWASLSTVLLGLHSPIALDVLSEAFEES 

LVARDWSRALQLTEVYGRDVDDLSSIKDAVLSC 

AVACDKEGWQYLFPVKDASLRSRLALQFVDRW 

PLESCLEILAYCISDTAVQEGLKCELQRKLAELQ 

VYQKILGLQSPPVWCDWQTLRSCCVEDPSTVMN 

MILEAQEYELCEEWGCLYPIPREHLISLHQKHLL 

HLLERRDHDKALQLLRRI PDPTMCLE VTEQSLDQ 

HTSL ATSHFL AN YLTTHF YGQLTA VRHREIQ AL Y 

VGSKILLTLPEQHRASYSHLSSNPLFMLEQLLMN 

MKVDWATVAVQTLQQLLVGQE1GFTMDEVDSL 

LSRYAEKALDFPYPQREKRSDSVIHLQEIVHQAA 

DPETLPRSPSAEFSPAAPPGISSIHSPSLRERSFPPT 

QPSQEFVPPATPPARHQWVPDETESICMVCCREH 

FTMFNRRHHCRRCGRLVCSSCSTKKMVVEGCRE 

NPARVCDQCYSYCNKDVPEEPSEKPEALDSSKSE 

SPPYSFVVRVPKADEVEWILDLKEEENELVRSEF 

YYEQAPSASLCIA1LNLHRDSIACGHQLIEHCCRL 

SKGLTNPEVDAGLLTDIMKQLLFSAKMMFVKAG 

QSQDLALCDSYISKVDVLNILVAAAYRHVPSLDQ 

ILQPAAVTRLRNQLLEAEYYQLGVEVSTKTGLDT 

TGAWHAWGMACLKAGNLTAAREKFSRCLKPPF 

DLNQLNHGSRLVQDVVEYLESTVRPFVSLQDDD 

YFATLRELEATLRTQSLSLAVIPEGKIMNNTYYQ 

ECLFYLHNYST^AIISFYVRHSCLREALLHLLNK 

ESPPEVFEEGIFQPSYKSGKLHTLENLLESEDPTLES 

WGKYLIAACQHLQKKNYYHILYELQQFMKDQV 

RAAMTCIRFFSHKAKSYTELGEKLSWLLKAKDH 

LKTYLQETSRSSGRKKTTFFRKKMTAADVSRHM 

NTLQLQMEVTRFLHRCESAGTSQITTLPLPTLFG 

>HSfHMKMDVACKVMLGGKNVEDGFGIAFRVLQ 

DFQLDAAMTY CRAARQLVEKEKYSEIQQLLKCV 

SESGMAAKSDGDTILLNCLEAFKRIPPQCCFCSA 

QELEGLIQA1HNDDNKVRAYLICCKLRSAYLIAV 

KQEHSRATALVQQVQQAAKSSGDAWQDICAQ 

WLLTSHPRGAHGPGSRK 


3127 


A 


467 


1259 


HLGPPLAWIPAASLTSTKGEFGVEDDRPARGPPP 
PKSEEASWSESGVSSSSGDGPFAGGEVDKRLHQL 
KTOLATLTSSLATVTOEKSRMEASY1 AnKKKMK 

QDLEDASNKAEEERARLEGELKGLQEQIAETKA 

RLITQQHDRAQEQSDHALMLRELQKLLQEERTQ 

RQDLELRLEETREALAGRAYAAEQMEGFELQTK 

QLTREVEELKSELQAIRDEKNQPDPRLQELQEEA 

ARLKSHFQAQLQQEMRKVIIHISFKHQPLT 


3128 


A 


1854 


798 


ASGSPAPSSSSAMAAACGPGAAGYCLLLGLHLFL 



259 



WO 01/57190 



PCT/USO 1/04098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=»Aspartic Acid, 
E=Gtutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, /^Methionine, 
N=Asparagine, P=Proline, Q=C»utamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /=possib!e nucleotide deletion, 
V=possible nucleotide insertion 










LTAGPALGWNDPDRMLLRDVKALTLHYDRYTT 

SRRLDPIPQLKCVGGTAGCDSYTPKVIQCQNKG 

WDGYDVQWECKTDLDIAYKFGKTVVSCEGYES 

SEDQYVLRGSCGLEYNLDYTELGLQKJLKESGKQ 

HGFASFSDYYYKWSSADSCNMSGLITIVVLLGIA 

FVVYKLFLSDGQYSPPPYSEYPPFSHRYQRFTNS 

AGPPPPGFKSEFTGPQNTGHGATSGFGSAFTGQQ 

GYENSGPGFWTGLGTGGILGYLFGSNRAATPFSD 

SWYYPSYPPSYPGTWNRAYSPLHGGSGSYSVCS 

NSDTKTRTASGYGGTRRR 


3129 


A 


2340 


1192 


ELARRPKQQSSEKSRlsJMIRNWLTfFILFPLKLVEIC 

CESSVSLTVPPVVKLENGSSTNVSLTLRPPLNATL 

VITFEITFRSKNITJLELPDEVWPPGVTNSSFQVT 

SQNVGQLTVYLHGNHSNQTGPRIRFLVIRSSAISI1 

NQVIGWIYFVAWSISFYPQVIMNWRRKSVZGLSF 

DFVALNLTGFVAYSVFN1GLLWVPYIKEQFLLKY 

PNGVNPVNSNDVFFSLHAVVLTLIIIVQCCLYERG 

GQRVSWPA1GFLVLAWLFAFVTM1VAAVGVITW 

LQFLFCFSYJKLAVTLVKYFPQAYMNFYYKSTEG 

WSIGNVLLDFTGGSFSLLQMFLQSYNNDQWTLIF 

GDPTKFGLGVFSIVFDVVFFIQHFCLYRKRPGYD 

QLN 


3130 


A 


31 


2026 


CWWPPLLPQLEPEPPPLRPRVAASQGGGMLGKG 

VVGGGGGTKAPKPSFVSYVRPEEIHTNEKEVTEK 

EVTLHLLPGEQLLCEASTVLKYVQEDSCQHGVY 

GRLVCTDFKIAFLGDDESALDNDETQFKNKVIGE 

NDITLHCVDQIYGVFDEKKKTLFGQLKKYPEKLII 

HCKDLRVFQFCLRYTKEEE VKRI VSGIJHHTQA P 

KLLKJRLFLFSYATAAQNNTVTDPKNHTVMFDTL 

KDWCWELERTKGNMKYKAVSVNEGYKVCERL 

PAYFVVPTPLPEENVQRFQGHGIPIWCWSCHNGS 

ALLKMSALPKEQDDGILQIQKSFLDGIYKTIHRPP 

YEIVKTEDLSSNFLSLQEIQTAYSKFKQLFLIDNST 

EFWDTDIKWFSLLESSSWLDIJRRCLKKAIEITEC 

IVffiAQKMNVLLLEENASDLCCLlSSLVQLMMDPH 

CRTR1GFQSLIQKEWVMGGHCFLDRCNHLRQND 

KEEHQRQLSLPLTQSKSSPKRGFFREETDHLIKNL 

LGKRISKLINSSDELQDKFREFYDSWHSKSTDYH 

GLLLPHIEGPEIKVWAQRYLRW1PEAQILGGGQV 

ATLSKLLEMMEEVQSLQEKIDERHHSQQAPQAE 

APCLLRNSARLSSLFPFALLQRHSSKPVLPTSGW 

KALGDEDDLAKREDEFVDLGDV 


3131 


A 


126 


965 


QSRSRPRREGVGTGSRAVLCILATCGSKMSDIGD 

WFRSIPAITRYWFAATVAVPLVGKLGLJSPAYLF 

LWPEAFLYRFQIWRPITATFYFPVGPGTGFLYLV 

NLYFLYQYSTRLETGAFDGRPADYLFMLLFNWI 

C1VITGLAMDMQLLMIPLIMSVLYVWAQLNRDM 

IVSFWFGTRFKACYLPWVILGFNYIIGGSVINELIG 

NLVGHLYFFLMFRYPMDLGGRNFLSTPQFLYRW 

LPSRRGGVSGFGVPPASMRRAADQNGGGGRHN 

WGQGFRLGDQ 


3132 


A 


2 


350 


FVAG WRALTAPSTSARLRAFGWQAAARLLVFG 
ARGVGLGSGAPGSLPCYLRMDALALLGGLVNV 
ARLPERWGPGRFDYWGNSHQIMHLLSVGSILQL 
HAGVVPDLLWAAHHACPRD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, r>=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^Glutamine, R=Arginine,S=Serine, 
T=Threoninc, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3133 


A 


1 


2921 


MTCFKGQKGEQRSHAFEANKDHKAKVPSPNLYS 

QLNALQFTVDERSILWLNQFLLDLKQSLNQFMA 

VYKLNDNSKSDEHVDVRVDGLMLKFVIPSEVKS 

ECHQDQPRAISIQSSEMIATNTRHCPNCRHSDLEA 

LFQDFKDCDFFSKTYTSFPKSCDNFNLLHPIFQRH 

AHEQDTKMHEIYKGNITPQLNKNTLKTSAATDV 

WAVYFSQFWIDYEGMKSGKGRPISFVDSFPLSIW 

ICQPTRYAESQKEPQTCNQVSLNTSQSESSDLAG 

RLKRXKLLKEYYSTESEPLTNGGQKPSSSDTFFR 

FSPSSSEADIHLLVHVHKHVSMQINHYQYLLLLF 

LHESLILLSENLRJKJDVEAVTGSPASQTSICIGILLR 

SAELALLLHPVDQANTLKSPVSESVSPVVPDYLP 

TENGDFLSSKRKQISRDINRIRSVTVNHMSDNRS 

MSVDLSHIPLKDPLLFKSASDTNLQKGISFMDYL 

SDKHLGKISEDESSGLVYKSGSGEIGSETSDKKDS 

FYTDSSSVLNYREDSNILSFDSDGNQNILSSTLTS 

KGNETIESIFKAEDLLPEAASLSENLDISKEETPPV 

RTLKSQSSLSGKPKERCPPNLAPLCVSYKNMKRS 

SSQMSLDTISLDSMILEEQLLESDGSDSHMFLEKG 

NKKNSTTNYRGTAESVNAGANLQNYGETSPDAI 

STNSEGAQENHDDLMSVVVFKITGVNGEIDIRGE 

DTEICLQVNQVTPDQLGNISLRHYLCNRPVGSDQ 

KAVIHSKSSPEISLRFESGPGAVIHSLLAEKNGFL 

yCrllE.fNr'5 1 JL 1 boLMN 1QHFLEDETVATVN4PM 

KIQVSNTKINLKDDSPRSSTVSLEPAPVTVHIDHL 

VVERSDDGSFHIRDSHMLNTGNDLKENVKSDSV 

LLTSGKYDLKKQRSVTQATQTSPGVPWPSQSAN 

FPEFSFDFTREQLMEENESLKQELAKAKMALAE 

AHLEKDALLHHIKKMTVE 


3134 


A 


9 


1579 


EEEGLSGGGPRVPCSLWGKQTMDYDFKAKLAA 

ERERVEDLFEYEGCKVGRGTYGHVYKARRKDG 

KDEKEYALKQIEGTGISMSACREIALLRELKHPN 

VIALQKVFLSHSDRKVWLLFDYAEHDLWHIIKFH 

RASKANKKJ>MQLPRSMVKSLLYQILDGIHYLHA 

NWVLHRDLKPANILVMGEGPERGRVKIADMGF 

ARLFNSPLKPLADLDPVWTFWYRAPELLLGAR 

HYTKAIDIWA1GCIFAELLTSEPIFHCRQEDIKTSN 

PFHHDQLDRIFSVMGFPADKDWEDIRKMPEYPT 

LQKDFRRTTYANSSLIKYMEKHKVKPDSKVFLL 

I OKI T TMnPTTfRTT^PnAT HnPVFACnDT dti T\\r 

FAGCQIPYPKREFLNEDDPEEKGDKNQQQQQNQ 

HQQPTAPPQQAAAPPQAPPPQQNSTQTNGTAGG 

AGAGVGGTGAGLQHSQDSSLNQVPPNKKPRLGP 

SGANSGGPVMPSDYQHSSSRLNYQSSVQGSSQS 

QSTLGYSSSSQQSSQYHPSHQAHRY 


3135 


A 


3 


1111 


ERKMAEPPSPVHCVAAAAPTATVSEKEPFGKLQ " 

LSSRDPPGSLSAKKVRTEEKKAPRRVNGEGGSG 

GNSRQLQPPAAPSPQSYGSPASWSFAPLSAAPSPS 

SSRSSFSFSAGTAVPSSASASLSQPGPRKLLVPPTL 

LHAQPHHLLLPAAAAAASANAKSRRPKEKREKE 

RRRHGLGGAREAGGASREENGEVKPLPRDKIKD 

KJKERDKEKEREKKKHKVMNEIKKENGEVKILL 

KSGKEKPKTOIEDLQIKKVKXKKKKKHK^NE^ 

KRPKMYSKSIQTICSGLLTDVEDQAAKGILNDNI 

KDYVGKNLDTKNYDSKEPENSEFPFVSLKEPRVQ 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, G=Clycine, H=Htslidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\-possible nucleotide insertion 










NNLKRLDTLEFKQLrHIEHQPNGGASVIHCLQ 


3136 


A 


1442 


682 


TAAMSinTTNQIfU^ThFVAV 

YKNKVVGWRSGVEKDLDEVLQTHSVFVNVSKG 

QVAKKEDLISAFGTDDQTEICKQ1LTKGEVQVSD 

KERHTQLEQN^RDIATIVADKCVNPETKRPYTVI 

LIERAMKDIHYSVKTNKSTKQQALEVIKQLKEK 

MKJERAHMRLRFILPVNEGKICLKEKLKPLIKVIES 

EDYGQQLEIVCLIDPGCFREIDELIKKETKGKGSL 

E VLNLKD VEEG DEKFE 


3137 


A 


1 


3143 


MVEGKRHVLHGGRQERMRAKQKGKPLIKSSDL 

VRLIHYHHNSSPLHKQSSGPSSSPAAAAAPEKPG 

PKAAEVGDDFLGDFVVGERVWNGVKPGVVQY 

LGETQFAPGQWAGVVLDDPVGKNDGAVGGVR 

YFECPALQGIFTRPSKLTRQPTAEGSGSDAHSVES 

LTAQNLSLHSGTATPPLTSRVIPLRESVLNSSVKT 

GNESGSNLSDSGSVKRGEKDLRLGDRVLVGGTK 

TGVVRYVGETDFAKGEWCGVELDEPLGKNDGA 

VAGTRYFQCPPKPGLFAPIHKVIRIGFPSTSPAKA 

KKTKRMAMGVSALTHSPSSSSISSVSSVASSVGG 

RPSRSGLLTETSSRYARKISGTTALQEALKEKQQ 

H1EQLLAERDLERAEVAKATSHICEVEKEIALLK 

AQHEQYVAEAEEKLQRARLLVESVRKEKVDLSN 

QLEEERRKVEDLQFRVEEES1TKGDLETQTQLEH 

ARIGELEQSLLLEKAQAERLLRELADNRLTTVAE 

KSRVLQLEEELTLRRGEIEELQQCLLHSGPPPPDH 

PDAAEILRLRERLLSASKEHQRESGVLRDKYEKA 

LKAYQAEVDKLRAANEKYAQEVAGLKDKVQQ 

ATSENMGLMDN WKSKLDSLA SDHQKS LEDLKA 

TLNSGPGAQQKEIGELKAVMEG1KMEHQLELGN 

LQAKHDLETAMHVKEKEALREKLQEAQEELAG 

LQRHWRAQLEVQASQHRLELQEAQDQRRDAEL 

RVHELEKLDXHEYRGQAQAIEFLKEQISLAEKKML 

DYERLQRAEAQGKQEVESLREKLLVAENRLQAV 

EALCSSQHTHMIESNDISEETIRTKETVEGLQDKL 

NKRDKEVTALTSQTEMLRAQVSALESKCKSGEK 

KVDALLKEKRRLEAELETVSRKTHDASGQLVLIS 

QELLRKERSLNELRVLLLEANRHSPGPERDLSRE 

VHKAEWRIKEQKLKDDIRGLREKLTGLDKEKSL 

SDQRRYSLIDPSSAPELLRLQHQLMSTEDALRDA 

LDQAQQVEKLMEAMRSCPDKAQTIGNSGSANGI 

HQQDKAQKQEDKH 


3138 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLSGALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASWDIKLLLRJWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to Inst amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIamne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G^GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q^GIutaminc, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophnn, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 
YSMESHQRDHENYVACSRSHRRRAKALLDFERH 
DDDELGFRKNDIITIVSQKDEHCWVGELNGLRG 
WFPAKFVEVLDERSKEYSIAGDDSYTEGVTDLV 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 
PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 
GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 
PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 
QPLKEGVRDMLVKHHLFSWD VDG 


3139 


A 


110 


2499 


QDRRLLRLELQKTCQPTSTMSGSHTPACGPFSAL 

TPSIWPQEILAKYTQKEESAEQPEFYYDEFGFRV 

YKEEGDEPGSSLLANSPLMEDAPQRLRWQAHLE 

FTHNHDVGDLTWDKIAVSLPRSEKLRSLVLAGIP 

HGMRPQLWMRLS.GALQKKRNSELSYREIVKNSS 

NDETIAAKQIEKDLLRTMPSNACFASMGSIGVPR 

LRRVLRALAWLYPEIGYCQGTGMVAACLLLFLE 

EEDAFWMMSAIIEDLLPASYFSTTLLGVQTDQRV 

LRHLIVQYLPRLDKLLQEHDIELSLITLHWFLTAF 

ASVVDIKLLLRIWDLFFYEGSRVLFQLTLGMLHL 

KEEELIQSENSASIFNTLSDIPSQMEDAELLLGVA 

MRLAGSLTDVAVETQRRKHLAYLIADQGQLLGA 

GTLTNLSQVVRRRTQRRKSTITALLFGEDDLEAL 

KAKNIKQTELVADLREAILRVARHFQCTDPKNCS 

VVSRQLPGLLPNTALTPPTPLVGLCSLWQELTPD 

YSMESHQRDHENYVACSRSHRRRAKALLDFERH 

DDDELGFRKNDIITIVSQKDEHCWVGELNGLRG 

WFPAKFVEVLDERSKEYSIAGDDSVTEGVTDLV 

AAGREVERDFASVYSRLVLCKTFRLDEDGKVLT 
PEELLYRAVQSVNVTHDAVHAQMDVKLRSLICV 
GLNEQVLHLWLEVLCSSLPTVEKWYQPWSFLRS 
PGWVQIKCELRVLCCFAFSLSQDWELPAKREAQ 
QPLKEGVRDMLVKHHLFSWD VDG 


3140 


A 


1 


4939 


SAALGASLAIPRPGLPGVHGRGPGTLSGRAMEG 

AEPRARPERLAEAETRAADGGRLVEVQLSGGAP 

WGFTLKGGREHGEPLVITKIEEGSKAAAVDKLL 

AGDErVGINDiGLSGFRQEAICLVKGSHKTLKLV 

VKRRSELGWRPHSWHATKFSDSHPELAASPFTST 

SGCPSWSGRHHASSSSHDLSSSWEQTNLQRTLD 

HFSSLGSVDSLDHPSSRLSVAKSNSSIDHLGSHSK 

RDSAYGSFSTSSSTPDHTLSKADTSSAENBLYTVG 

LWEAPRQGGRQAQAAGDPQGSEEKLSCFPPRVP 

GDSGKGPRPEYNAEPKLAAPGRSNFGPVWYVPD 

KKKAPSSPPPPPPPLRSDSFAATKSHEKAQGPVFS 

EAAAAQHFTALAQAQPRGDRRPELTDRPWRSAH 

PGSLGKGSGGPGCPQEAHADGSWPPSKDGASSR 

LQASLSSSDVRFPQSPHSGRHPPLYSDHSPLCADS 

LGQEPGAASFQNDSPPQVRGLSSCDQKLGSGWQ 

PPPTVGQSPRHHLPQPEGPPDARETGRCYPLDKG 
AEGCSAGAQEPPRASRAEKASQRLAASITWADG 
ESSR1CPQETPLLHSLTQEGKRRPESSPEDSATRPP 
PFDAHV GKPTRRSDRPATTLRNEIQMHRAKLQK 
SRSTVALTAAGEAEDGTGRWRAGLGGGTQEGPL 
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SEQID 
NO: 


Method 


Predicted 
beginning 

n i irlprW iflr 
iiuvicifiiuc 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 

l=lchlt*iirinf 1^=1 vcinp I rtrinp M— Methionine 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










AGTYKDHLKEAQARVLRATSFKERDLDPNPGDL 

YPESLEHRMGDPDTVPHFWEAGLAQPPSSTSGGP 

KPPRIGGRRRFTAEQKLKSYSEPEKMNEVGLTRG 

YSPHQHPRTSEDTVGTFADR WKFFEETSKP V PQR 

PAQKQALHG IPRDKPERPRTAGRTCEGTEP WSRT 

TSLGDSLNAHSAAEKAGTSDLPRRLGTF AE YQA S 

WKEQRKPLEARSSGRCHSADD1LDVSLDPQERPQ 

HVHGRSRSSPSTDHYKQEASVELRRQAGDPGEP 

REELPSAVRAEEGQSTPRQADAQCREGSPGSQQ 

HPPSQKAPNPPTFSELSHCRGAPELPREGRGRAG 

TLPRDYRYSEESTPADLGPRAQSPGSPLHARGQD 

SWPVSSALLSKRPAPQRPPPPKREPRRYRATDGA 

PADAPVGVLGRPFPTPSPASLDVYVARLSLSHSPS 

VFSSAQPQDTPKATVCERGSQHVSGDASRPLPEA 

LLPPKQQHLRLQTATMETSRSPSPQFAPQKLTDK 

PPLLIQDEDSTR1ERVMDNNTTVKMVPIKIVHSES 

QPEKESRQSLACPAEPPALPHGLEKDQIKTLSTSE 

QFYSRFCLYTRQGAEPEAPHRAQPAEPQPLGTQV 

PPEKDRCTSPPGLSYMKAKEKTVEDLKSEELARE 

IVGKDKSLADILDPSVKIKTTMDLMEGIFPKDEH 

LLEEAQQRRKLLPKIPSPRSTEERKEEPSVPAAVS 

LATNSTYYSTSAPKAELLIKMKDLQEQQEHEEDS 

GSDLDHDLSVKKQELIESISRKLQVLREARESLLE 

DVQANTVLGAEVEAIVKGVCKPSEFDKFRMFIG 

DLDKVVNLLLSLSGRLARVENALNNLDDGASPG 

DRQSLLEKQRVLIQQHEDAKELKENLDRRER1VF 

DILANYLSEESLADYEHFVKMKSAL1IEQRELED 

KIHLGEEQLKCLLDSLQPERGK 


3141 


A 


97 


1894 


SPRGATMETPPLPPACTKQGHQKPLDSKDDNTE 

KHCPVTVNPWHMKKAFKVMNELRSQNLLCDVT 

rVAEDMEISAHRVVLAACSPYFHAMFTGEMSESR 

AKRVRIKEVDGWTLRMLIDYVYTAEIQVTEENV 

QVLLPAAGLLQLQDVKKTCCEFLESQLHPVNCL 

GIRAFADMHACTDLLNKANTYAEQHFADVVLSE 

EFLNLGIEQVCSLISSDKLTISSEEKVFEAVIAWV 

NHDKDVRQEFMARLMEHVRLPLLPREYLVQRV 

EEEALVKNSSACKNYLIEAMKYHLLPTEQRJLMK 

SVRTRLRTPMNLPKLMVVVGGQAPKAIRSAECY 

DFKEQRWHQVAELPSRRCRAGMVYLAGLVFAV 

GGFNGSLRVRTVDSYDPVKDQWTSVANMRDRR 

STLGAAVLNGLLYAVGGFDGSTGLSSVEAYNIKS 

NEWFHVAPMNTRRSSVGVGVVGGLLYAVGGYD 

GASRQYI.STVECYNATTNEWTYIAEMSTRRSGA 

GVGVLNNLLYAVGGHDGPLVRKSVEVYDPTTN 

AWRQVADMNMCRRNAGVCAVNGLLYVVGGD 

DGSCNLASVEYYNPTTDKWTVVSSCMSTGRSYA 

GVTVIDKPL 


3142 


A 


1211 


1311 


FS^TTEKVAHAKEENLSMHQMLDQTLLELlsfN 
M 


3143 


A 


1809 


1041 


SEELDREKKLKEDSPRKTPNKESGVPSLPVSLTSI 

KEEPKEAKHPDSQSMEESKLKNDDRKTPVNWK 

DSRGTRVAVSSPMSQHQSYJQYLHAYPYPQMYD 

PSHPAYRAVSPVLMHSYPGAYLSPGFHYPVYGK 

MSGREETEKVNTSPSVNTKTTTESKALDLLQQH 

ANQYRSKSPAPVEKATAEREREAERERDRHSPFG 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A~AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^=Leucine, MNMethionine, 
N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryp to P han > Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










QRHLHTHHHTHVGMGYPLIPGQYDPFQGLTSAA 
LVASQQVAAQASASGMFPGQRR 


3144 


A 


78 


604 


SVSGIVLDLLPYLHFLSNMNLDGSAQDPEKREYS 

SVCVGREDDIKXSERMTAVVHDREVV1FYHKGE 

YHAMDIRCYHSGGPLriLGDIEDFDGRPCIVCPW 

HKYKITLATGEGLYQSINPKDPSAKPKWCSKGIK 

QRIHTVTVDNGNIYVTLSNEPFKCDSDFYATGDF 

KVIKSSS 


3145 


A 


2 


333 


RNSLLLPPLHLDNSTPAKMSCQQNQQQCQPPPK 
CPSPKCPPKSPVQCLPPASSGCAPSSGGCGPSSEG 
GCFLNHHRRHHRCRRQRPNSCDRG SGQQGGGS 
GCGHGSGGCC 


3146 


A 


3 


1151 


VCTALQEFGTRSTLLRCLDSGFRPGASRGLVGSW 

AAMESTLGAGIVIAEALQNQLAWLENVWLWITF 

LGDPKILFLFYFPAAYYASRRVGIAVLWISLITEW 

LNLIFKWFLFGDRPFWWVHESGYYSQAPAQVHQ 

FPSSCETGPGSPSGHCMITGAALWPIMTALSSQV 

ATRARSRWVRVMPSLAYCTFLLAVGLSRIFILAH 

FPHQVLAGLITGAVLGWLMTPRVPMERELSFYG 

LTALALMLGTSLIYWTLFTLGLDLSWSISLAFKW 

CERPEW1HVDSRPFASLSRDSGAALGLGIALHSPC 

YAQVRRAQLGNGQKIACLVLAMGLLGPLDWLG 

HPPQISLFYIFNFLKYTLWPCLVLALVPWAVHMF 

SAQEAPPIHSS 


3147 


A 


1437 


594 


RSFSLSFSLLSPSEMMALGAAGATRVFVAMVAA 

ALGGHPLLGVSATLNSVLNSNA1KNLPPPLGGAA 

GHPGSAVSAAPGILYPGGNKYQTIDNYQPYPCAE 

DEECGTDEYCASPTRGGDAGVQICLACRKRRKR 

CMRHAMCCPGNYCKNGICVSSDQNHFRGEIEETI 

TESFGNDHSTLDGYSRRTTLSSKMYHTKGQEGS 

VCLRSSDCASGLCCARHFWSKICKPVLKEGQVC 

TKHRRKGSHGLEIFQRCYCGEGLSCRIQKDHHQ 

ASNSSRLHTCQRH 


3148 


A 


1 


1562 


MSTLYDIRAHKAQLLRFFASSDSNKALEQRRTLH 

TPKLEHLDRVLYEWFLGKRSEGVPVSGPMLIEK 

AKDFYEQMQLTEPCVFSGGWLWRFKARHGIKK 

LDASSEKQSADHQAAEQFCAFFRSLAAEHGLSA 

EQVYNADETGLFWRCLPNPTPEGGAVPGPKQGK 

DRLTVLMCANATGSHRLKPLAIGKCSGPRAFKGI 

QHLPVAYKAQGNAWVDKEIFSDWFHHIFVPSVR 

EHFRTIGLPEDSKAVLLLDSSRAHPQEAELVSSN 

VFTIFLPASVASLVQPMEQGIRRDFMRNFINPPVP 

LQGPHARYNMNDAIFSVACAWNAVPSHVFRRA 

WRKLWPSVAFAEGSSSEEELEAECFPVKPHNKSF 

AHILELVKEGSSCPGQLRQRQAASWGVAGREAE 

GGRPPAATSPAEVVWSSEKTPKADQDGRGDPGE 

GEEVAWEQAAVAFDAVLRFAERQPCFSAQEVG 

QLRALRAVFRSQQQVRRRRGALGAVVKVEALQ 

EGPGGCGATAQSPLPCSSTAGDN 


3149 


A 


132 


4125 


VAVMISTAPLYSGVHNWTSSDRIRMCGINEERRA 

PLSDEESTTGDCQHFGSQEFCVSSSFSKVELTAV 

GSGSNARGADPDGSATEKLGHKSEDKPDDPQPK 

MDYAGNVAEAEGLLVPLSSPGDGLKLPASDSAE 

ASNSRADCSWTPLNTQMSKQVDCSPAGVKALDS 

RQGVGEK3^TFILATLGTGWVEGTLPLVTTNFSP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P^Prolinc, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, \V=Tryp!ophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LPAPICPPAPSSASVPHSVPDAFQAPVPPSAPTLVL 

APVPTPVLAPMPASTPPAAPAPPSVPMPTPTPSSG 

PPSTPTLIPAFAPTPVPAPTPAPIFTPAPTPMPAATP 

AAIPTSAPIPASFSLSRVCFPAAQAPAMQKVPLSF 

QPGTVLTPSQPLVYIPPPSCGQPLSVATLPTTLGV 

SSTLTLPVLPSYLQDRCLPGVLASPELRSYPYAFS 

VARPLTSDSKJLVSLEVT^IRLPCTSPSGSTTTQPAPD 

GVPGPLADTSLVTASAKVLPTPQPLLPAPSGSSAP 

PHPAKMPSGTEQQTEGTSVTFSPLKSPPQLEREM 

ASPPECSEMPLDLSSKSNRQKLPLPNQRKTPPMP 

VLTPVHTSSKALLSTVLSRSQRTTQAAGGNVTSC 

LGSTSSPFV1FPEIVRNGDPSTWVKNSTALISTIPG 

TYVGVANPVPASLLLNKDPNLGLNRDPRHLPKQ 

EPISIIDQGEPKGTGATCGKKGSQAGAEGQPSTV 

KRYTPARIAPGLPGCQTKELSLWKPTGPANIYPR 

CSVNGKPTSTQVLPVGWSPYHQASLLSIGISSAG 

QLTPSQGAPIRPTSVVSEFSGVPSLSSSEAVHGLP 

EGQPRPGGSFVPEQDPVTKNKTCRIAAKPYEEQV 

NPVLLTLSPQTGTLALSVQPSGGDIRMNQGPEES 

ESHLCSDSTPKMEGPQGACGLKLAGDTKPKNQV 

LATYMSHELVLATPQNLPKMPELPLLPHDSHPKE 

LILDVVPSSRRGSSTERPQLGSQVDLGRVKMEKV 

DGDVVFNLATCFRADGLPVAPQRGQAEVRAKA 

GQARVKQESVGVFACKNKWQPDDVTESLPPKK 

MKCGKEKDSEEQQLQPQAKAVVRSSHRPKCRK 

LPSDPQESTKKSPRGASDSGKEHNGVRGKHKHR 

KPTKPESQSPGKRADSHEEGSLEKKAKSSFRDFIP 

VVLSTRTRSQSDLKARKQKTSSSQSLEHRLRNRN 

LLLPNKVQG1SDSPNGFLPNNLEEPACLENSEKPS 

GKRKCKTKHMATVSEEAKGKGRWSQQKTRSPK 

SPTPVKPTEPCTPSKSRSASSEEASESPTARQIPPE 

ARRLIVNKNAGETLLQRAARLGYKDVVLYCLQK 

DSEDVNHRDNAGYTALHEACSRGWTDILNILLE 

HGA 


3150 


A 


3 


2795 


SLRMHNLSILVRQIKFYYQETLQQLIMMSLPNVLI 

IGKNPFSEQGTEEVKKLLLLLLGCAVQCQKKEEF 

IERJQGLDFDTKAAVAAHIQEVTHNQENVFDLQ 

WMEVTDMSQEDIEPLLKNMALHLKRLIDERDEH 

SETIIELSEERDGLHFLPHASSSAQSPCGSPGMKR 

TESRQHLSVELADAKAKIRRLRQELEEKTEQLLD 

CKQELEQMEIELKRLQQENMNLLSDARSARMYR 

DELDALREKAVRVDKLESEVSRYKERLHDIEFY 

KARVEELKEDNQVLLETKTMLEDQLEGTRARSD 

KLHELEKENLQLKAKLHDMEMERDMDRKKIEE 

LN4EENMTLEMAQKQSMDESLHLGWELEQISRTS 

ELSEAPQKSLGHEVNELTSSRLLKLEMENQSLTK 

TVEELRTTVDSVEGNASKILKMEKENQRLSKKV 

EDLENEIVQEKQSLQNCQNLSKDLMKEKAQLEKT 

IETLRENSERQIKJLEQENEHLNQTVSSLRQRSQIS 

A EAR V KJDIEKENKILHES IKETS SKLSKIEFEKRQ I 

KKELEHYKEKGERAEELENELHHLEKENELLQK 

KITNLKITCEKIEALEQENSELERENRKLKKTLDS 

FKNLTFQLESLEKENSQLDEENLELRRNVESLKC 

ASMKMAQLQLENKELESEKEQLKKGLELLKASF 

KKTERLEVSYQGLDIENQRLQKTLENSNKKIQQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methiontne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










ESELQDLEMENQTLQKNLEELKISSKRLEQLEKE 

TTLEENNVKIGNLEKENKTLSKEIGIYKESCVRLE 

ELEKENKELVKRATIDIKTLVTLREDLVSEKLKT 

QQMNNDLEKLTHELEKIGLNKERLLHDEQSTDD 

SRYKLLESKLESTLKKSLEIKEEKIAALEARLEES 

TNYNQQLRQELKTVKKK 


3151 


A- 


2 


2515 


GFWLHLTLLGASLPAALGWMDPGTSRGPDVGV 

GESQAEEPRSFEVTRREGLSSHNELLASCGKKFC 

SRGSRCVLSRKTGEPECQCLEACRPSYVPVCGSD 

GRFYENHCKLHRAACLLGKRiTVIHSKJDCFLKGD 

TCTMAGYARLKNVLLALQTRLQPLQEGDSRQDP 

ASQKRLLVESLFRDLDADGNGHLSSSELAQHVL 

KKQDLDEDLLGCSPGDLLRFDDYNSDSSLTLREF 

YMAFQVVQLSLAPEDRVSVTTVTVGLSTVLTCA 

VHGDLRPPIIWKRNGLTLNFLDLEDINDFGEDDS 

LYITKVTTIHMGNYTCHASGHEQLFQTHVLQVN 

VPPVIRVYPESQAQEPGVAASLRCHAEGIPMPRIT 

WLKNGVDVSTQMSKQLSLLANGSELHISSVRYE 

DTGAYTCIAKNEVGVDEDISSLFIEDSARKTLANI 

LWREEGLSVGNMFYVFSDDG1IVIHPVDCEIQRH 

LKPTEKIFMSYEEICPQREKNATQPCQWVSAVNV 

RNRYIYVAQPALSRVLVVDIQAHKVLQSIGVDPL 

PAKLSYDKSHDQVWVLSWGDVHKSRPSLQVITE 

ASTGQSQHLIRTPFAGVDDFFIPPTNLIINHIRFGFI 

FNKSDPAVHKVDLETMMPLKTiGLHHHGCVPQA 

MAn 1 HLUU Y v t 1QCKQDSPASA ARQLLVDSVTD 

SVLGPNGDVTGTPHTSPDGRFIVSAAADSPWLHV 

QEITVRGEIQTLYDLQINSGISDLAFQRSFTESNQ 

YNIYAALHTEPDLLFLELSTGKVGMLKNLKEPPA 

GPAQPWGGTHRIMRDSGLFGQYLLTPARESLFLI 

NGRQNTLRCEVSGIKGGTTVVWVGEV 


3152 


A 


1 


2645 


GAGWQVSLTGRWSPGREAGAGEVRQDPGSTAA 

SPSSCDADLSARMARGERRRJRAVPAEGVRTAER 

AARGGPGRRDGRGGGPRSTAGGVALAVWLSL 

ALGMSGRWVLAWYRARRAVTLHSAPAVLPADS 

SSPAVAPDLFWGTYRPHVYFGMKTRSPKPLLTG 

LMWAQQGTTPGTPKLRHTCEQGDGVGPYGWEF 

HDGLSFGRQHIQDGALRLTTEFVKRPGGQHGGD 

WSWRVTVEPQDSGTSALPLVSLFFYVVTDGKEV 

LLPEVGAKGQLKFISGHTSELGDFRFTLLPPTSPG 

DTAPKYGSYNVFWTSNPGLPLLTEMVKSRLNSW 

FQHRPPGASPERYLGLPGSLKWEDRGPSGQGQG 

QFLIQQVTLKIPISIEFVFESGSAQAGGNQALPRLA 

GSLLTQALESHAEGFRERFEKTFQLKEKGLSSGE 

QVLGQAALSGLLGGIGYFYGQGLVLPDIGVEGSE 

QKVDPALFPPVPLFTAVPSRSFFPRGFLWDEGFH 

QLVVQRWDPSLTREALGHWLGLLNADGWIGRE 

QILGDEARARVPPEFLVQRAVHANPPTLLLPVAH 

MLEVGDPDDLAFLRKALPRLHAWFSWT HOSOA 

GPLPLSYRWRGRDPALPTLLNPKTLPSGLDDYPR 

ASHPSVTERHLDLRCWVALGARVLTRLAEHLGE 

AEVAAELGPLAASLEAAESLDELHWAPELGVFA 

DFGNHTKAVQLKPRPPQGLVRVVGRPQPQLQYV 

DALGYVSLFPLLLRLLDPTSSRLGPLLDILADSRH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

ripntirtp 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
>cijuciiic 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine t 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, YV=Tryptophnn, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










LWSPFGLRSLAASSSFYGQRNSEHDPPYWRGAV 
WLNVNYLALGALHHYGHLEGPHQARAAKLHGE 
LRANVVGNVWRQYQATGFLWEQYSDRDGRGM 
GCRPFHGWTSLVLLAMAEDY 


3153 


A 


1 


4312 


MVIKTDELPAAAPADSAREHGSQAGGKGRPGAA 

AVLLADLERDARQGECALPGAAMAGLAPLKJPE 

ASRSSSPGPTGCIRARVAAEAGTRNPGNAGAELE 

SWLPCCHGHPETPEPRGGQLPTAPELPSVMLLNG 

DCPESLKKEAAAAEPPRENGLDEAGPGDETTGQ 

EVIVIQDTGFSVK1LAPGIEPFSLQVSPQEMVQEIH 

QVLMDREDTCHRTCFSLHLDGNVLDHFSELRSV 

EGLQEGSVLRVVEEPYTVREARJHVRHVRDLLKS 

LDPSDAFNGVDCNSLSFLSVFTDGDLGDSGKRK 

KGLEMDPIDCTPPEYILPGSRERPLCPLQPQNRD 

WKPLQCLKVLTMSGWNPPPGNRKMHGDLMYLF 

VITAEDRQVSITASTRGFYLNQSTAYHFNPKPASP 

RFLSHSLVELLNQISPTFKKNFAVLQKKRVQRHP 

FER1ATPFQVYSWTAPQAEHAMDCVRAEDAYTS 

RLGYEEHIPGQTRDWNEELQTTRELPRKNLPERL 

LRERAIFKVHSDFTAAATRGAMAVIDGNVMAIN 

PSEETKMQMFIWNNIFFSLGFDVRDHYKDFGGD 

VAAYVAPTNDLNGVRTYNAVDVEGLYTLGTVV 

VDYRGYRVTAQSIIPGILERDQEQSVIYGSIDFGK 

TVVSHPRYLELLERTSRPLKILRHQVLNDRDEEV 

ELCSSVECKGIIGNDGRHYTLDLLRTFPPDLNFLP 

VPGEELPEECARAGFPRAHRHKJLCCLRQELVDA 

FVEHRYLLFMKLAALQLMQQNASQLETPSSLEN 

GGPSSLESKSEDPPGQEAGSEEEGSSASGLAKVK 

ELAETIAADDGTDPRSREV1RMACKAVGSISSTAF 

D1RFNPDIFSPGVRFPESCQDEVRDQKQLLKDAA 

AFLLSCQ1PGLVKDCMEHAVLPVDGATLAEVMR 

QRGINMRYLGKVLELVLRSPARHQLDHVFKIGIG 

ELITRSAKHIFKTYLQGVELSGLSAA1SHFLNCFLS 

SYPNPVAHLPADELVSKKRNKRRKNRPPGAADN 

TAWAVMTPQELWKNICQEAKNYFDFDLECETV 

DQAVETYGLQKITLLREISLKTGIQVLLKEYSFDS 

RHKPAFTEEDVLNBFPVVKrfVNPKASDAFHFFQS 

GQAKVQQGFLKEGCELINEALNLFNNVYGAMH 

VETCACLRLLARLHYIMGDYAEALSNQQKAVL 

MSERVMGTEHPNTIQEYMHLALYCFASSQLSTA 

LSLL YRARYLMLLVFGEDHPEMALLDNN 1GL VL 

HGVMEYDLSLRFLENALAVSTKYHGPKALKVAL 

SHHLVARVYESKAEFRSALQHEKEGYTIYKTQL 

GEDHEKTKESSEYLKCLTQQAVALQRTMNEIYR 

NGSSANIPPLKFTAPSMASVLEQLNVINGILFIPLS 

QKDLENLKAEVARRHQLQEASRNRDRAEEPMA 

TEPAPAGAPGDLGSQPPAAKDPSPSVQG 


3154 


A 


416 


4082 


KFKLIKIMLLTLIILLPVVSKFSFVSLSAPQHWSCP 

EGTLAGNGNSTCVGPAPFLIFSHGNSIFRIDTEGT 

NYEQLWDAGVSVIMDFHYNEKRIYWVDLERQ 

LLQRVFLNGSRQERVCNDEKNVSGMArNWINEEV 

IWSNQQEG1ITVTDMKGNNSHILLSALKYPANVA 

VDPVERFEFWSSEVAGSLYRADLDGVGVKALLE 

TSEKITAVSLDVLDKRLFWIQYNREGSNSLICSCD 

YlXiGSVHlSKHPTQHNLFAMSLFGDRIFYSTWK 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=posstble nucleotide insertion 










MKT1 W1ANKHTGKDM VRINLHS SF VPLGELK V V 

HPLAQPKAEDDTWEPEQKLCKLRKGNCSSTVCG 

QDLQSHLCMCAEGYALSRDRKYCEGNDWKYCE 

DVNECAFWNHGCTLGCKNTPGSYYCTCPVGFVL 

LPDGKRCHQLVSCPRNVSECSHDCVLTSEGPLCF 

CPEGSVLERDGKTCSGCSSPDNGGCSQLCVPLSP 

VSWECDCFPGYDLQLDEKSCAASGPQPFLLFANS 

QDIRHMHFDGTDYGTLLSQQMGMVYALDHDPV 

ENK1YFAHTALKWIERANMDGSQRERLIEEGVD 

VPEGLAVDWIGRRFYWTDRGKSLIGRSDLNGKR 

SKnTIENISQPRGIAVHPMAKRLFWTDTGINPRIE 

SSSLQGLGRLVIASSDLIWPSGITIDFLTDKLYWC 

DAKQSVIEMANLDGSKRRRLTQNDVGHPFAVA 

VFEDYVWFSDWAMPSVIRVNKRTGKDRVRLQG 

SN4LKPSSLVVVHPLAKPGADPCLYQNGGCEHIC 

KKRLGTAWCSCREGFMKASDGKTCLALDGHQL 

LAGGEVDLKNQVTPLDILSKTRVSEDN1TESQHM 

LVAEIMVSDQDDCAPVGCSMYARCISEGEDATC 

QCLKGFAGDGKLCSDIDECEMGVPVCPPASSKCI 

NTEGGYVCRCSEGYQGDGIHCLDIDECQLGVHS 

CGENASCTNTEGGYTCMCAGRLSEPGLICPDSTP 

PPHLREDDHHYSVRNSDSECPLSHDGYCLHDGV 

CMYIEALDKYACNCVVGYIGERCQYRDLKWWE 

Livrlj^OrlOv^^^iv V 1 V VAVLV V VLVMJLL.LLroJLWlj 

AHYYRTQKLLSKNPKNPYEESSRDVRSRRPADT 
EDGMSSCPQPWFVVIKEHQDLKNGGQPVAGED 
GQAADGSMQPTSWRQEPQLCGMGTEQGCW1PV 

^^nKG^rPOVMFR^FHA/iP^VnTnTT PCinVWPlA 
oourvuuv^r y v lviXyfvor xiivix o ivji i .ljcvjvj v nJvrn 

SLLSANPLWQQRALDPPHQMELTQ 


3155 


A 


533 


212 


GTSGWYWERLAERRGRLWSREEAMATMENKVI 
CALVLVSMLALGTLAEAQTETCTVAPRERQNCG 
FPGVTPSQCANKGCCFDDTVRGVPWCFYPNTID 
VPPEEECEF 


3156 


A 


2 


1585 


PRVRAADVAAGAQAWSAGMAKSNGENGPRAP 

AAGESLSGTRESLAQGPDAATTDELSSLGSDSEA 

NGFAERRIDKFGFIVGSQGAEGALEEVPLEVLRQ 

RESKWLDMLNNWDKWMAKKHKKIRLRCQKGI 

PPSLRGRAWQYLSGGKVKLQQNPGKFDELDMSP 

GDPKWLDVIERDLHRQFPFHEMFVSRGGHGQQD 

LFRVLKAYTLYRPEEGYCQAQAPIAAVLLMHMP 

AEQAFWCLVQICEKYLPGYYSEKLEAIQLDGEIL 

FSLLQKVSPVAHKHLSRQKIDPLLYMTEWFMCA 

FSRTLPWSSVLRVWDMFFCEGVKUFRVGLVLLK 

LVQEVVELPVTERQDBREHLLQLRRWQETRGELQ 

CRSPPRLHGAKADLDAEPGPRPALQPSPSIRLPLD 

APLPGSKAKPKPPKQAQKEQRKQMKGRGQLEKP 

PAPNQAMWAAAGDACPPQHVPPKDSAPKDSAP 

QDLAPQVSAHHRSQESLTSQESEDTYL 


3157 


A 


3 


601 


SSAMGSRSSHAAVBPDGDS1RRETGFSOASLLRLH 

HRFRALDRNKKGYLSRMDLQQIGALAVNPLGDR 

I1ESFFPDGSQRVDFPGFVRVLAHFRPVEDEDTET 

QDPKKPEPLNSRRNKLHYAFQLYDLDRDGKISR 

HEMLQVLRLNfVGVQVTEEQLENIADRTVQEAD 

EDGDGAVSFVEFTKSLEKMDVEHKMSIRILK 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D-Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Lcucine t M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V»Valine, W=Tryptophnn, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=pos$ible nucleotide insertion 


3158 


A 


2 


409 


ISSCPHTAYEGSMSTLSNFTQTLEDVFRR1FITYM 
DNWRQNTTAEQEALQAKVDAENFYYVJLYLMV 
MIGMFSFIIVA1LVSTVKSKRREHSNDPYHQYIVE 
DWQEKYKSQJLNLEESKATIHENIGAAGFKMSP 


3159 


A 


3 


416 


PWGAAELDMGRRDAQLLAALLVLGLCALAGSE 
K.PSPCQCSRLSPHNRTNCGFPGITSDQCFDNGCCF 
DSSVTGVPWCFHPLPKQESDQCVMEVSDRRNCG 
YPGISPEECASRKCCFSNFIFEVPWCFFPKSVEDC " 
HY 


3160 


A 


179 


409 


KPKTK1LKMVYYPELFVWVSQEPFPNKDMEGRL 
PKGRLPVPKEVNRKKNDETNAASLTPLGSSELRS 
PR1SYLHFF 


3161 


A 


683 


1186 


LSSTGGLHAAACAAAMSLVIPEKFQHILRVLNTN 

IDGRRKIAFAITAIKGVGRKYAHVVLRKADIDLT 

KRAGELTEDEVERVITIMQNPRQYKJPDWFLNRQ 

KDVKDGKYSQVLANGLDNKLREDLERLKKJRA 

HRGLRHFWGLRVRGQHTKTTGRRGRTVGVSKK 

K 


3162 


A 


1 


1938 


GMPRSRGGRAAPGPPPPPPPPGQAPRWSRWRVP 

GRLLLLLLPALCCLPGAARAAAAAAGAGNRAA 

VAVAVARADEAEAPFAGQNWLKSYGYLLPYDS 

RASALHSAKALQSAVSTMQQFYG1PVTGVLDQT 

TIEWMKKPRCGVPDHPHLSRRRKNKRYALTGQK 

WRQKHITYSIHNYTPKVGELDTRKAIRQAFDVW 

QKVTPLTFEEVPYHE1KSDRKJEAD1MIFFASGFHG 

DSSPFDGEGGFLAHAYFPGPG1GGDTHFDSDEPW 

TLGN ANH DGN DLFL V A VHELGH ALGLEHS SDPS 

A I MA PF YQ Y M ETHNFKLPQDDLQG IQKI YGPP A E 

PLEPTRPLPTLPVRRJHSPSERKHERQPRPPRPPLG 

DRPSTPGTKPNICDGNFNTVALFRGEMFVFKDR 

WFWRLRNNRVQEGYPMQIEQFWKGLPARIDAA 

YERADGRFVFFKGDKYWVFKEVTVEPGYPHSLG 

ELGSCLPREGIDTALRWEPVGKTYFFKGERYWR 

YSEERRATDPGYPKPITVWKGIPQAPQGAFISKE 

GYYTYFYKGRDYWKFDNQKLSVEPGYPRNILRD 

WMGCNQKEVERRKERRLPQDDVDIMVTINDVP 

G S VN A V A V V I PC1LSLCLL VL V YTIFQFKNKTGPQ 

PVTYYKRPVQEWV 


3163 


A 


1235 ; 


2223 


SRLSLQFYVSFRRTGLFTCKLIVEIFFRNYMNDSL 

RThTVFVRFQPETIACACIYLAARALQIPLPTRPHW 

FLLFGTTEEEIQEIC1ETLRLYTRKKPNYELLEKEV 

EKRKVALQEAKLKAKGLNPDGTPALSTLGGFSP 

ASKPSSPREVTCAEEKSPISINVKTVKKEPEDRQQA 

SKSPYNGVRKDSKRSRNSRSASRSRSRTRSRSRS 

HTPRRHYNNRRSRSGTYSSRSRSRSRSHSESPRR 

HHNHGSPHLKAKHTRDDLKSSNRHGHKRKKSRS 

RSQSKSRDHSDAAKKHRHERGHHRDRRERSRSF 

ERSHKSKHHGGSRSGHGRHRR 


3164 


A 


3 


3274 


DCRLQAAMPTNFTVVPVEAHADGGGDETAERT 

EAPGTPEGPEPERPSPGDGNPRENSPFLNNVEVE 

QESFFEGKmiALFEEEMDSNPMVSSLLNKLANY 

TNLSQGVVEHEEDEESRRREAKAPRMGTFIGVY 

LPCLQNILGVILFLRLTWIVGVAGVLESFLIVAMC 

CTCTMLTAISMSAIATNGVVPAGGSYYMISRSLG 

PEFGGAVGLCFYLGTTFAGAMYILGTIEIFLTYISP 
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SEQH) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaJanine, G=Clycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










GAAIFQAEAAGGEAAAMLHNMRVYGTCTLVLM 

ALWFVGVKYVNKLALVFLACVVLS1LAIYAGVI 

KSAFDPPDIPVCLLGNRTLSRRSFDACVKAYGIH 

NNSATSALWGLFCNGSQPSAACDEYFIQNNVTEI 

QGIPGAASGVFLENLWSTYAHAGAFVEKKGVPS 

VPVAEESRASTLPYVLTDIAASFTLLVGIYFPSVT 

GIMAGSNRSGDLKDAQKSIPTGTILAIVTTSFIYLS 

CIVLFGACIEGVVLRDKFGEALQGNLVIGMLAW 

PSPWVrWGSFFSTCGAGLQTLTGAPRLLQAIARD 

GIVPFLQVFGHGKANGEPTWALLLTVLICETGILI 

ASLDSVAPILSMFFLMCYLFVNLACAVQTLLRTP 

NWRPRFKFYHWTLSFLGMSLCLALMFICSWYYA 

LSAMLIAGCIYKYIEYRGAEKEWGDGIRGLSLNA 

ARYALLRVEHGPPHTKNWRPQVLVMLNLDAEQ 

AMKHPRLLSFTSQLKAGKGLTIVGSVLEGTYLD 

KHMEAQRAEENIRSLMSTEKTKGFCQLVVSSSLR 

DGMSHLIQSAGLGGLKHNTVLMAWPASWKQED 

NPFSWKNFVDTVRDTTAAHQALLVAKNVDSFPQ 

NQERFGGGHIDVWWIVHDGGMLMLLPFLLRQH 

KVWRKCRMRIFTVAQVDDNSIQMKKDLQMFLY 

rii^iuoAtsvtv VfcMVbNUIbArTYERTLMMEQRS 

QMLKQMQLSKNEQEREAQLIHDRNTASHTAAA 

ARTQAPPTPDKVQMTWTREKLIAEKYRSRDTSL 

SGFKDLFSMKPDQSNVRRMHTAVKLNGVVLNK 

SQDAQLVLLNMPGPPKNRQGDENYMEFLEVLTE 

GLNRVLLVRGGGREVITIYS 


3165 


A 


3 


2681 


GRGARGGSGAGALRGCRGYLQKLSGKGPSRGY 

RSRWFVFDARRCYLYYFKSPQDALPLGHLDIAD 

ACFSYQGPDEAAEPGTEPPAHFQVHSAGAVTVL 

KAPNRQLMTYWLQELQQKRWEYCNSLDMVKW 

DSRTSPTPGDFPKGLVARDNTDLIYPHPNASAEK 

ARNVLAVETVPGELVGEQAANQPAPGHPNSINF 

YSLKQWGNELKNSMSSFRPGRGHNDSRRTVFYT 

NEEWELLDPTPKDLEESIVQEEKKKLTPEGNKGV 

TGSGFPFDFGRNPYKGKRPLKDIIGSYKNRHSSG 

DPSSEGTSGSGSVSIRKPASEMQLQVQSQQEELE 

QLKKDLSSQKELVRLLQQTVRSSQYDKYFTSSRL 

CEGVPKDTLELLHQKDDQILGLTSQLERFSLEKE 

SLQQEVRTLKSKVGELNEQLGMLMETIQAKDEV 

IIKLSEGEGNGPPPTVAPSSPSVVPVARDQLELDR 

LKDNLQGYKTQNKFLNKEILELSALRRNPERRER 

DLMARNSSLEAKLCQIESKYLILLQEMKTPVCSE 

DQGPTREVIAQLLEDALQVESQEQPEQAFVKPHL 

VSEYDIYGFRTVPEDDEEEKLVAKVRALDLKTL 

YLTENQEVSTGVKWEWFASTVNREMMCSPEL 

KNLIRAGIPHEHRSKVWKWCVDRHTRKFKDNTE 

PGHFQTLLQKALEKQNPASKQIELDLLRTLPNNK 

n. I our i ocoi^iSJL/lviN VLrLiAr o WKJNJtIJILj Y UC^OLN 

RLVAVALLYLEQEDAFWCLVTIVEVFMPRDYYT 
KTLLGSQVDQRVFRDLMSEKLPRLHGHFEQYKV 
DYTLITFNWFLVVFVDSWSDILFKIWDSFLYEGP 
KVIFRFALALFKYKEEEILKLQDSMSIFKYLRYFT 
RTDLDARSGTDAPTTWRKSGWS 


3166 


A 


10 


4070 


FPGPTISSNSQLYRASALFETIRHEAQLSTDYKLS 
LFDLQTSSYQALQRVLVSLGHHDEALAVAERGR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
locution 
corresponding 
to Inst amino 
acid residue of 
peptide 
sequence 


Amino acid sequence <A«=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=AspQragine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
"P=Threonine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










TRAFADLLVERQTGQQDSDPYSPVTIDQILEMVN 

GQRGLVLYYSLAAGYLYSWLLAPGAGIVKFHEH 

YLGENTVENSSDFQASSSVTLPTATGSALEQHIAS 

VREALGVESHYSRACASSETESEAGDIMDQQFEE 

MN^^CLNSVTDPTGFLRMVRK^JN^ 

LFSNTVSPTQDGTSSLPRRQSSFAKPPLRALYDLL 

IAPMEGGLMHSSGPVGRHRQL1LVLEGELYL1PF 

ALLKGSSSNEYLYERFGLLAVPSIRSLSVQSKSHL 

RK^^ ^ PTYSSSTSMAAVIGNPKLPSAV^4DRWLWG 

PMPSAEEEAYMVSELLGCQPLVGSVATKERVMS 

ALTQAECVHFATHISWKLSALVLTPSMDGNPASS 

KSSFGHPYTIPESLRVQDDASDGESISDCPPLQEL 

LLTAADVLDLQLPVKLVVLGSSQESNSKVAADG 

VIALTRAFLAAGAQCVLVSLWPVPVAAFKMFIH 

AFYSSLLNGLKASAALGEAMKVVQSSKAFSHPS 

NWAGFMLIGSDVKLNSPSSL1GQALTEILQHPER 

ARDALRVLLHLVEKSLQR1QNGQRNAMYTSQQS 

VENKVGGIPGWQALLTAVGFRLDPPTSGLPAAV 

FFPTSDPGDRLQQCSSTLQSLLGLPNPALQALCK 1 

LITASETGEQLISRAVKNMVGMLHQVLVQLQAG 

EKEQDLASAPIQVSISVQLWRLPGCHEFLAALGF 

VLCEVGQEEVILKTGKQANRRTVHFALQSLLSLF 

DSTELPKRLSLDSSSSLESLASAQSVSNALPLGYQ 

QPPFSPTGADSIASDAISVYSLSSIASSMSFVSKPE 

GGSEGGGPGGRQDHDRSKNAYLQRSTLPRSQLP 

PQTRPAGNKDEEEYEGFSIISNEPLATYQENRMTC 

FSPDHKQPQPGTAGGMRVSVSSKGSISTPNSPVK 

MTLIPSPNSPFQKVGKLASSDTGESDQSSTETDST 

VKSQEESNPKLDPQELAQKILEETQSHLIAVERLQ 

RSGGQVSKSNNPEDGVQAPSSTAVFRASETSAFS 

RPVLSHQKSQPSPVTVKPKPPARSSSLPKVSSGYS 

SPTTSEMSIKDSPSQHSGRPSPGCDSQTSQLDQPL 

FKLKYPS SP YS AHISKSPRNMSPSSGHQSP A G SAP 

SPALSYSSAGSARSSPADAPDIDKLKMAAIDEKV 

QAVHNLKMFWQSTPQHSTGPMKIFRGAPGTMTS 

KRDVLSLLNLSPRPNKKEEGVDKLELKELSLQQH 

DGAPPKAPPNGHWRTETTSLGSLPLPAGPPATAP 

ARPLRLPSGNGYKFLSPGRFFPSSKC 


3167 


A 


1 


762 


AARRRQKGKEEh^MMDLFETGSYFFYLDGENV 

TLQPLEVAEGSPLYPGSDGTLSPCQDQMPPEAGS 

DSSGEEHVLAPPGLQPPHCPGQCLIWACKTCKRK 

SAPTDRRKAATLRERRRLKKINEAFEALKRRTVA 

NPNQRLPKVEILRSAISYIERLQDLLHRLDQQEK 

MQELGVDPFSYRPKQENLEGADFLRTCSSQWPS 

VSDHSRGLVITAKEGGASIDSSASSSLRCLSSIVDS 

ISSEERKLPCVEEWEK 


3168 


A 


701 I 


246 


TSR^VTMKFNPFVTSDRSKNRKJUiFNA 

KIMSSPLSKELRQKYNVRSMP1RKDDEVQVVRG 

HYKGQQIGKVVQVYRKKYVIYIERVQREKANGT 

TVHVGHPSKVVITRLKLDKDRKKILERKAKSRQ 

VGKEKGKYKEELIEKMQE 


3169 


A 


156 


3168. 


GPGGAISLSVEAKAGADLLVKGKQARMDIYDTQ 
TLGVVVFGGFMVVSAIGIFLVSTFSMKETSYEEA 
LANQRKEMAKTHHQKVEKKKKEKTVEKKGKT 
KKKEEKPNGKIPDHDP APNVTVLLREP VRAPA V 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, L=Leucinc, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AVAPTPVQPPIIVAPVATVPAMPQEKLASSPKDK 

KKKEKK V AK VEPA VS S V VNSIQVLTSKAAILETA 

PKEGRNTDVAQSPEAPKQEAPAKKKSGSKKKGP 

PDADGPLYLPYKTLVSTVGSMVFNEGEAQRLIEI 

LSEKAGIIQDTWHKATQKGDPVABLKRQLEEKEK 

LLATEQEDAAVAKSKLRELNKEMAAEKABCAAA 

GEAKVKKQLVAREQEITAVQARMQASYREHVK 

EVQQLQGKIRTLQEQLENGPNTQLARLQQENSIL 

RDALNQATSQVESKQNAELAKLRQELSKVSKEL 

VEKSEAVRQDEQQRKALEAKAAAFEKQVLQLQ 

ASHRESEEALQKJRJLDEVSRELCHTQSSHASLRAD 

AEKAQEQQQQMAELHSKLQSSEAEVRSKCEELS 

GLHGQLQEARAENSQLTERIRSIEALLEAGQARD 

AQDVQASQAEADQQQTRLKELESQVSGLEKEAI 

ELREAVEQQKVKNNDLREKNWKAMEALATAEQ 

ACKEKLHSLTQAKEESEKQLCLIEAQTMEALLAL 

LPELS VLAQQN YTE WLQDLKEKGPTLLKHPP AP 

AEPSSDLASKLREAEETQSTLQAECDQYRSILAET 

EGMLRDLQKSVEEEEQVWRAKVGAAEEELQKS 

RVTVKHLEEIVEFCLKGELESSDQVREHTSHLEAE 

LEKHMAAASAECQNYAKEVAGLRQLLLESQSQL 

JL'A/VPwo A Kl ivv A L V ivy ^LMiMivoHVEDGDl 

AGAPASSPEAPPAEQDPVQLKTQLEWTEAILEDE 

QTQRQKLTAEFEEAQTSACRLQEELEKLRTAGPL 

ESSETEEASQLKERLEKEKKLTSDLGRAATRLQE 

LLKTTQEQLAREKDTVKKLQEQLEKAEDGSSSK 

EGTSV 


3170 


A 


6730 


4027 


THASEKYSYGHLPTHSITAHPMVTIRISDRQRLIQ 

PYIHNYSWLLFAALALYSAHLASAEDVDGEKLD 

PQTRSSATTLRSQCMQLVGDCLMKAHQGKGLK 

ALALLGVLPDGDSSLEDHALPVTVPTGASEEQLE 

KKAVQGAELSEAGNGKRAVHEEIRPVDFKQRNK 

ADKGVSLSKDPSCQTQISDSPADASPPTGLPDAE 

DSEVSSQKPIEEKAVTPSPEQVFAECSQKRILGLL 

AAMLPPLKSGPTVPLIDLEHVLPLMFQVVISNAG 

HLNETYHLTLGLLGQLIIRLLPAEVDAAVIKVLSA 

KHNLFAAGDSSIVPDGWKTTHLLFSLGAVCLDS 

RVGLDWACSMAEILRSLNSAPLWRDVIATFTDH 

CIKQLPFQLKHTNIFTLLVLVGFPQVLCVGTRCV 

Y^1DNANEPHNVIILKHFTEKNRAVIVDVKTRKR 

KTVKDYQLVQKGGGQECGDSRAQLSQYSQHFA 

FIASHLLQSSMDSHCPEAVEATWVLSLALKGLY 

KTLKAHGFEEIRATFLQTDLLKLLVKKCSKGTGF 

SKTWLLRDLEILSIMLYSSKKEINALAEHGDLEL 

DERGDREEEVERPVSSPGDPEQKKLDPLEGLDEP 

TRICFLMAHDALNAPLmLRAIYELQMKKTDYFF 

LEVQKRFDGDELTTDERIRSLAQRWQPSKSLRLE 

EQSAKAVDTDMIILPCLSRPARCDQATAESNPVT 

SKRAVRDYLFRVNEATAVLYARHVLASLLAEWP 

SHVPVSEDILELSGPAHMTY1LDMFMQLEEKHE 

WEKWMQTELVLTHQVLPLPHRLPPVSASWSEA 

TCVAVQLPDRCECSKGRVTVSSPKDWASEELRG 

PERDFQLNQKALSPSSQFPSAEILRHIR 


3171 


A 


557 


89 


GTRAGPVKDREAFQRLNFLYQAAHCVLAQDPEN 



273 



WO 01/57190 



PCT/USO 1/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

pcpiiuc 
sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 

jciju ciivc 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Clycine, H=Histidine, 
l = Isoleucine, K=Lysine, L = Lcucine, M = IVlcthionine, 
N=Asparagine, P=Pro!ine, Q=CIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










QALARPYCYTERTIAKRLVLRRDPSVKRTLCRGC 
SSLLVPGLTCTQRQRRCRGQRWTVQTCLTCQRS 
QRFLNDPGHLLWGDRPEAQLGSQADSKPLQPLP 
NTAHSISDRLPEEKMQTQGSSNQ 


3172 


A 


2 


496 


FRRAGAGRGRRRGEVTSPLSPEPLAFQSLATSRR 

PEPQTTQTVRSSALPAPPASPMSQYAPSPDFKRA 

LDSSPEANTEDDKTEEDVPMPKNYLWLTIVSCFC 

PAYPIMVALVFSIMSLNSYNDGDYEGARRLGRN 

AKWVAIAS1IIGLLI1GISCAVHFTRNA 


3173 


A 


2 


4048 


FRSGGCRRRAWTSRWPQRRRSPESCEAPLSAPL 

WGPQRGLPGREPLRSRSASAIALRTIGHTLALLLR 

LLHLGLGSGGCREDVPPSGRGKKEEKMKKHRRA 

LALVSCLFLCSLVWLPSWRVCCKESSSASASSYY 

SQDDNCALENEDVQFQKKDEREGPINAESLGKS 

G SNLPI SPK EHKLKDDS I VD VQNTES KKLSPPV VE 

TLPTVDLHEESSNAVVDSETVENISSSSTSEITPIS 

KLDEIEKSGTIPIAKPSETEQSETDCDVGEALDAS 

AP1EQPSFVSPPDSLVGQHIENVSSSHGKGKITKSE 

FESKVSASEQGGGDPKSALNASDNLKNESSDYT 

KPGDIDPTSVASPKDPEDIPTFDEWKKKVMEVEK 

EKSQSMHASSNGGSHATKKVQKNRNNYASVEC 

GAKILAANPEAKSTSAILIENMDLYMLNPCSTKI 

WFVIELCEPIQVKQLDIANYELFSSTPKDFLVSISD 

RYPTNKWIKLGTFHGRDERNVQSFPLDEQMYAK 

YVKMFIKYIKVELLSHFGSEHFCPLSLERVFGTSM 

VEEYEEIADSQYHSERQELFDEDYDYPLDYNTGE 

DKSSKNLLGSATNAILNMVNIAANILGAKTEDLT 

EGNKSISENATATAAPKMPESTPVSTPVPSPEYVT 

TEVHTHDMEPSTPDTPKESPIVQLVQEEEEEASPS 

TVTLLGSGEQEDESSPWFESETQIFCSELTTICCIS 

SFSEY1YKWCSVRVALYRQRSRTALSKGKDYLV 

LAQPPLLLPAESVDVSVLQPLSGELENTNDEREAE 

TVVLGDLSSSMHQDDLVNHTVDAVELEPSHSQT 

LSQSLLLDfTPEINPLPKJEVSESVEYEAGHIPSPVI 

PQESSVEIDNETEQKSESFSSIEKPSITYETNKVNE 

LMDNIIKEDVNSMQIFTKLSETIVPPrNTATVPDN 

EDGEAKMNIADTAKQTLISVVDSSSLPEVKEEEQ 

SPEDALLRGLQRTATDFYAELQNSTDLGYANGN 

LVHGSNQKESVFMRLNNRIKALEVNMSLSGRYL 

EELSQRYRKQMEEMQKAFNKTIVKLQNTSRIAE 

EQDQRQTEAIQLLQAQLTNMTQLVSNLSATVAE 

LKREVSDRQSYLVISLVLCVVLGLMLCMQRCRN 

TSQFDGDYISKLPKSNQYPSPKRCFSSYDDMNLK 

RRTSFPLMRSKSLQLTGKEVDPNDLYIVEPLKFSP 

EKKKKRCKYKIEKJETIKPEEPLHPIANGDIKGRK 

PFTNQRDFSNMGEVYHSSYKGPPSEGSSETSSQS 

EESYFCGISACTSLCNGQSQKTKTEKRALKRRRS 

KVQDQGKLIKTLIQTKSGSLPSLHDIIKGNKEITV 

GTFGVTAVSGHI 


3174 


A 


485 


4668 


RKCSKEKASKTPSQK1PTTPCCVLQAGPEPRSLAE 
RMGADGETWLKNMLIGVNLILLGSMIKPSECQL 
EVTTERVQRQSVEEEGGIANYNTSSKEQPVVFNH 
VYNINVPLDNLCSSGLEASAEQEVSAEDETLAEY 
MGQTSDHESQVTFTHRINFPKKACPCASSAQVLQ 
ELLSRJEMLEREVSVLRDQCNANCCQESAATGQL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A(amne C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Clycine, H=Histidine, 
I=!soleucine, KHLysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










DYIPHCSGHGNFSFESCGCICNEGWFGKNCSEPY 

CPLGCSSRGVCVDGQCICDSEYSGDDCSELRCPT 

DCSSRGLCVDGECVCEEPYTGEDCRELRCPGDCS 

GKGRCANGTCLCEEGYVGEDCGQRQCLNACSG 

RGQCEEGLCVCEEGYQGPDCSAVAPPEDLRVAG 

ISDRSIELEWDGPMAVTEYVISYQPTALGGLQLQ 

QRVPGDWSGVTITELEPGLTYNISVYAVISNILSL 

PITAKVATHLSTPQGLQFKTITETTVEVQWEPFSF 

SFDGWEISFIPKNNEGGVIAQVPSDVTSFNQTGLK 

PGEEYIVNVVALKEQARSPPTSASVSTVIDGPTQI 

LVRDVSDTVAFVEWIPPRAKVDFILLKYGLVGGE 

GGRTTFRLQPPLSQYSVQALRPGSRYEVSVSAVR 

GTNESDSATTQFTTEIDAPKNLRVGSRTATSLDL 

EWDNSEAEVQEYKVVYITLAGEQYHEVLVPRGI 

GPTTRATLTDLVPGTEYGVGISAVMNSQQSVPAT 

MNARTELDSPRDLMVTASSETSISLIWTKASGPID 

HYRITFTPSSGIASEVTVPKDRTSYTLTDLEPGAE 

YIISVTAERGRQQSLESTVDAFTGFRPISHLHFSH 

VTSSSVNITWSDPSPPADRLILNYSPRDEEEEMME 

VSLDATKRHAVLMGLQPATEYIVNLVAVHGTVT 

SEPIVGSITTGIDPPKDiTlSNVTKDSVMVSWSPPV 

ASFDYYRVSYRPTQVGRLDSSVVPNTVTEFTITR 

LNPATEYEISLNSVRGREESERICTLVHTAMDNP 

VDLIATNITPTEALLQWKAPVGEVENYVIVLTHF 

AVAGETILVDGVSEEFRLVDLLPSTHYTATMYAT 

NGPLTSGTISTNFSTLLDPPANLTASEVTRQSALIS 

WQPPRAEIENYVLTYKSTDGSRKELIVDAEDTWI 

RLEGLLENTD YTVLLQ A AQDTT WSSITSTA FTTG 

GRVFPHPQDCAQHLMNGDTLSGVYPIFLNGELS 

QKLQVYCDMTTDGGGWIVFQRRQNGQTDFFRK 

wj\u i IV v or OJN V HDcr w JLOJLUN1HK1 1 oQGRYEL 

RVDMRDGQEAAFASYDRFSVEDSRNLYKLRIGS 

YNGTAGDSLSYHQGRPFSTEDRDNDVAVTNCA 

MSYKGAWWYKNCHRTNLNGKYGESRHSQGIN 

WYHWKGHEFSIPFVEMKMRPYNHRLMAGRKRQ 

SLQF 


3175 


A * 


2 


623 


RLQLPACPALSAAHPLALPSFSSQCHRAEARAAA 

/v/\i/\JDUllviAovi V 1 VNL'iiVlJvVrJNUJVlJvVKJvool 

QEEKKRKKAVLFCLSDDKRQIJVEEAKQILVGDI 

GDTVEDPYTSFVKLLPLNDCRYALYDATYETKE 

SKKEDLVFIFWAPESAPLKSKMIYASSKDAIKKK 

FTGDCHEWQVNGLDDIKDRSTLGEKLGGNVVVS 

LEGKPL 


3176 


A 


99 


1567 


PRGCWSSCLDAMFRLNSLSALAELAVGSRWYH 

GGSQPIQIRRRLMMVAFLGASAVTASTGLLWKR 

AHAESPPCVDNLKSDIGDKGKNKDEGDVCNHEK 

KTADLAPHPEEKKKKRSGFRDRKVMEYENRIRA 

YSTPDKIFRYFATLKVISEPGEAEVFMTPEDFVRS 

ITPNEKQPEHLGLDQYIIKRFDGKTEKISQEREKF 

ADEGSIFYTLGECGLISFSDYIFLTTVLSTPQRNFE 

IAFKMFDLNGDGEVDMEEFEQVQSIIRSQTSMG 

MRHRDRPTTGNTLKSGLCSALTTYFFGADLKGK 

LTKNFLEFQRKLQHDVLKLEFERHDPVDGRITE 

RQFGGMLLAYSGVQSKKLTAMQRQLKKIIFKEG 

KGLTFQEVENITTFLKNINDVDTALSFYHMAGAS 
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SEQ ID 

NO: 


Method 


Predicted 
beginning 

III! CJCOllOC 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
■ ucHiiun 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine t D=Aspariic Acid, 
E-Glutamic Acid, F=Phenylalanine, G=Clycine, H=Histidine, 
I— Isoleucine, K=Lysine, L» = Leucine, M=Methionine t 
N=Asparagine, P=Proline, Q=Gltttaniine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










LDKVTMQQVARTVAKVELSDHVCDWFALFDC 
DGNGELSNK£FVSIMKQRLMRGLEKPKDMGFTR 
LMQ AM WKC A Q ETA WDF A L PKQ 


3177 


A 


182 


648 


LGVVGSGAAVGGRQAARGAALGRRPMAAVLG 
ALGATRRLLAALRGQSLGLAAMSSGTHRLTAEE 
RNQAILDLKAAGWSELSERDAIYKEFSFHNFNQA 
FGFMSRVALQAEKMNHHPEWFNVYNKVQ1TLTS 
HDCGELTKKDVKLAKJFEEKA AA S V 


3178 


A 


8 


612 


ACGCRSFCGSTVMSLLLYYALPALGSYAMLSIFF 

LRRPHLLHTPRAPTFRIRLGAHRGGSGELLENTM 

EAMENSMAQRSDLLELDCQLTRDRVVVVSHDE 

NLCRQSGLNRDVGSLDFEDLPLYKEKLEVYFSPG 

HFAHGSDRRMVRLEDLFQRFPRTPMSVEIKGKN 

EELIREIAGLVRRYDRNEIT1WASEKSSVMKKCK 


3179 


A 


88 


1496 


QETSKMETLSFPRYNVAEIVIHIRNKILTGADGKN 

LTKNDLYPWKPEVLHMIYMRALQIVYGIRLEHF 

YMMPVNSEVMYPHLMEGFLPFSNLVTHLDSFLPI 

CRVNDFETADILCPKAKRTSRFLSGIINFIHFREAC 

RETYMEFLWQYKSSADKMQQLNAAHQEALMK 

LERLDSVPVEEQEEFKQLSDGIQELQQSLNQDFH 

QKTIVLQEGNSQKKSNISEKTKRLNELKLSVVSL 

KEIQESLKTKIVDSPEKJLKNYKEKMKDTVQKLK 

NARQEWEKYEIYGDSVDCLPSCQLEVQLYQKK 

IQDLSDNREKLASILKESLNLEDQIESDESELKKL 

KTEENSFKRLMTVKKEKL ATAQFK FN KJCHED V K 

QYKRTVIEDCNKVQEKRGAVYERVTTINHEIQKI 

RLGIQQLKDAADREKLKSQEIFLNLKTALEKYHD 

GIEKAAEDSYAKIDEKTAELKRKMFKMST 


3180 


A 


298 


7086 


GNMACWPQLRLLLWKNLTFRRRQTCQLLLEVA 

WPLFIFLILISVRLSYPPYEQHECHFPNKAMPSAG 

TLPWVQGIICNANNPCFRYPTPGEAPGVVGNFNK 

S1VARLFSDARRLLLYSQKDTSMKDMRKVLRTL 

QQIKKSSSNLKLQDFLVDNETFSGFLYHNLSLPK 

STVDKMLRADVILHKVFLQGYQLHLTSLCNGSK 

SEEMIQLGDQEVSELCGLPREKLAAAERVLRSN 

MDILKPILRTLNSTSPFPSKELAEATKTLLHSLGT 

LAQELFSMRSWSDMRQEVMFLTNVNSSSSSTQI 

YQ A VSRIVCGHPEGGGLKIKSLN WYEDNNYKAL 

FGGNGTEEDAETFYDNSTTPYCNDLMKNLESSPL 

SR1IWKALKPLLVGKILYTPDTPATRQVMAEVNK 

TFQELAVFHDLEGMWEELSPKIWTFMENSQEMD 

LVRMLLDSRDNDHPWEQQLDGLDWTAQDIVAF 

LAKHPEDVQSSNGSVYTWREAFNETNQAIRTISR 

FMECVNLNKLEPIATEVWLINKSMELLDERKFW 

AGrVFTGlTPGSlELPHHVKYKJRMGIDNVERTNK 

IKDGYWDPGPRADPFEDMRYVWGGFAYLQDW 

EQAIIRVLTGTEKKTGVYMQQMPYPCYVDDIFLR 

VMSRSMPLFMTLAWIYSVAVIIKGIVYEKEARLK 

ETMRIMGLDNSrLWFSWFISSLIPLLVSAGLLVVI 

LKLGNLLPYSDPSWFVFLSVFAVVTILQCFLIST | 

LFSRANLAAACGGIIYFTLYLPYVLCVAWQDYV 

GFTLKIFASLLSPVAFGFGCEYFALFEEQGIGVQW 

DM,FESPVEEDGrW.TTSVSMMLFDTFLYGVMT 

WYIEAVFPGQYGIPRPWYFPCTKSYWFGEESDEK 

SHPGSNQKRJSEICMEEEPTHLKLGVSIQNLVKVY 
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SEQ n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Clutamme, R=Arginine, S=Serine, 
T=Threonine, V- Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










RDGMKVAVDGLALNFYEGQ1TSFLGHNGAGKTT 

TMSILTGLFPPTSGTAYILGKDIRSEMSTIRQNLG 

VCPQHNVLFDMLTVEEHIWFYARLKGLSEKHVK 

AEMEQMALDVGLPSSKLKSKTSQLSGGMQRKLS 

VALAFVGGSKVVILDEPTAGVDPYSRRGIWELLL 

KYRQGRTIILSTHHMDEADVLGDRIAIISHGKLCC 

VGSSLFLKNQLGTGYYLTLVKKDVESSLSSCRNS 

SSTVSYLKKEDSVSQSSSDAGLGSDHESDTLTID 

VSAISNLIRKHVSEARLVEDIGHELTYVLPYEAA 

KEGAFVELFHEIDDRLSDLGISSYGISETTLEEIFL 

KVAEESGVDAETSDGTLPARRNRRAFGDKQSCL 

RPFTEDDAADPNDSDIDPESRETDLLSGMDGKGS 

YQVKGWKLTQQQFVALLWKRLLIARRSRKGFF 

AQ1VLPAVFVCIALVFSLIVPPFGKYPSLELQPWM 

YNEQYTFVSNDAPEDTGTLELLNALTKDPGFGT 

RCMEGNPIPDTPCQAGEEEWTTAPVPQTIMDLFQ 

NGNWTMQNPSPACQCSSDKTKKMLPVCPPGAGG 

LPPPQRKQNTADILQDLTGRMTSDYLVKTYVQIIA 

KSLKNKIWVNEFRYGGFSLGVSNTQALPPSQEV 

NDATKQMKKHLKLAKDSSADRFLNSLGRFMTG 

LDTRNNVKVWFNNKGWHAISSFLNVINNAILRA 

NLQKGENPSHYGITAFNHPLNLTKQQLSEVAPM 

TTSVDVLVSICVIFAMSFVPASFVVFLIQERVSKA 

KHLQFISGVKPVIYWLSNFVWDMCNYVVPATLV 

IIIF1CFQQKSYVSSTNLPVLALLLLLYGWSITPLM 

YPASFVFKIPSTAYVVLTSVNLFIGINGSVATFVL 

ELFTDNKL3WIND1LKSVFLIFPHFCLGRGLIDMV 

KNQAMADALERFGENRFVSPLSWDLVGRNLFA 

MAVEGVVFFLITVLIQYRFFIRPRPVNAKLSPLND 

EDEDVRRERQRJLDGGGQNDILEIKELTKIYRRK 

RKPAVDRICVGIPPGECFGLLGVNGAGKSSTFKM 

LTGDTTVTRGDAFLNRNSILSNIHEVHQNMGYCP 

QFDAITELLTGREHVEFFALLRGVPEKEVGKVGE 

WAIRKLGLVKYGEKYAGNYSGGNKRKLSTAMA 

LIGGPPVVFLDEPTTGMDPKARRFLWNCALSVV 

KEGRSVVLTSHSMEECEALCTRMAIMVNGRFRC 

LGSVQHLKNRFGDGYTIVVRIAGSNPDLKPVQDF 

FGLAFPGSVPKEKHRNMLQYQLPSSLSSLARIFSI 

LSQSKKRLH1EDYSVSQTTLDQWVNFAKDQSDD 

DHLKDLSLHKNQTVVDVAVLTSFLQDEKVKESY 

V 


3181 


A 


215 


1367 


PPATSQAALPEALSKGRETPRPATHPARSQDVRP 

LSCPFDFLRDNVEWSEEQAAAAERKVQENSIQR 

VCQEKQVDYEINAHKYWNDFYKIHENGFFKDR 

HWLFTEFPELAPSQNQNHLKDWFLENKSEVPEC 

RNNEDGPGLIMEEQHKCSSKSLEHKTQTPPVEEN 

VTQKISDLEICADEFPGSSATYRILEVGCGVGNTV 

FPILQTNNDPGLFVYCCDFSSTAIELVQTNSEYDP 

SRCFAFVHDLCDEEKSYPVPKGSLDIIILIFVLSAI 

VPDKMOKAINRLSRLLKPGGMVT T RDYGRYHM 

AQLRFKKGQCLSGNFYVRGDGTRVYFFTQEELD 
TLFTTAGLEKVQNLVDRRLQVNRGKQLTMYRV 
WIQCKYCKPLLSSTS 


3182 


A 


3 


1289 


GSETQHLPRDPQHLPWDPQQHQDRRRPELFHAF~ 
ARDSAPPPSMVLAAETTSQQERLQAIAEKRKRQ 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D-Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=isoIeucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagtne, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine t V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










AEIENKRRQLEDERRQLQHLKSKALRERWLLEG 

TPSSASEGDEDLRRQMQDDEQKTRLLEDSVSRLE 

KG IE VLERG DS APA A AKEN AA A PSP V RA PA PSP A 

KEERKTEVVMNSQQTPVGTPKDKRVSNTPLRTV 

DGSPMMKAAMYSVEITVEKDKVTGETRVLSSTT 

LLPRQPLPLGIKVYEDETKVVHAVDGTAENGIHP 

LSSSEVDELIHKADEVTLSEAGSTAGAAETRGAV 

EGAARTTPSRREITGVQAQPGEATSGPPG1QPGQE 

PPVTMIFMGYQNVEDEAETKKVLGLQDTITAEL 

WIEDAAEPKEPAPPNGSAAEPPTEAASREENQA 

GPEATTSDPQDLDMKKHRCKCCSIM 


3183 


A 


333 


1931 


IAPTGGSHSEIQKQLGSGGDSSSQRRAERRTEPRS 

APRPRWGRSARSPGAHKLPGPPRRRDPGAWARL 

EAAAAHRHSRGSMGRRMRGAAATAGLWLLAL 

GSLLALWGGLLPPRTELPASRPPEDRLPRRPARS 

GGPAPAPRFPLPPPLAWDARGGSLKTFRALLTLA 

AGADGPPRQSRSEPRWHVSARQPRPEESAAVHG 

GVFWSRGLEEQVPPGFSEAQAAAWLEAARGAR 

MVALERGGCGRSSNRLARFADGTRACVRYGINP 

EQIQGEALSYYLARLLGLQRHVPPLALARVEAR 

GAQWAQVQEELRAAHWTEGSVVSLTRWLPNLT 

DVVVPAPWRSEDGRLRPLRDAGGELANLSQAEL 

VDLVQWTDLILFDYLTANFDRLVSNLFSLQWDP 

RVMQRATSNLHRGPGGALVFLDNEAGLVHGYR 

VAGMWDKYNEPLLQSVCVFRERTARRVLELHR . 

GQDAAARLLRLYRRHEPRFPELAALADPHAQLL 

QRRLDFLAKHILHCKAKYGRRSGDLVSPGGKER 

DLGLGYG 


3184 


A 


1 


1004 


GSTHASADAWAQWFCTEALVMGAPVWYLVAA 

ALLVGF1LFLTRSRGRAASAGQEPLHNEELAGAG 

RVAQPGPLEPEEPRAGGRPRRRRDLGSRLQAQR 

RAQRVAWAEADENEEEAVILAQEEEGVEKPAET 

HLSGKIGAKXLRKLEEKQARKAQREAEEAEREE 

RKRLESQREAEWKKEEERLRLEEEQKEEEERKA 

REEQAQREHEEYLKLKEAFVVEEEGVGETMTEE 

QSQSFLTEFINYIKQSKVVLLEDLASQVGLRTQD 

TINR1QDLLAEGTITGVIDDRGKFIYITPEELAAVA 

NFIRQRGRVSIAELAQASNSLIAWGRESPAQAPA 


3185 


A 


2981 


7173 


CLLAGKFSSTLYETGGCDMSLVNFEPAARJRASNI 

CDTDSHVSSSTSVRFYPHDVLSLPQIRLNRLLTID 

TDLLEQQDIDLSPDLAATYGPTEEAAQKVKHYY 

RF WILPQLWI G INFDRLTLLALFDRNREILEN VLA 

V1LAJLVAFLGSILLIQGFFRDIWVFQFCLVIASCQ 

YSLLKSVQPDSSSPRHGHNRIIAYSRPVYFCICCG 

LIWLLDYGSRNLTATKFKLYGITFTNPLVFISARD 

LVIVFTLCFPIVFFIGLLPQVNTFVMYLCEQLDIHI 

FGGNATTSLLAALYSFICSIVAVALLYGLCYGAL 

KDSWDGQHIPVLFSIFCGLLVAVSYHLSRQSSDP 

SVLFSLVQSK1FPKTEEKNPEDPLSEVKDPLPEKL 

RNSVSERLQSDLWCIVIGVLYFAIHVSTVFTVLQ 

PALKYVLYTLVGFVGFVTHYVLPQVRKQLPWH 

CFSHPLLKTLEYNQYEVRNAATMMWFEKLHVW 

LLFVEKNIIYPLIVLNELSSSAETIASPKKLNTELG 

ALMITVAGLKLLRSSFSSPTYQYVTVIFTVLFFKF 

DYE AFSETMLLDLFFMSILFNKL WELL YKLQFVY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-GIutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stopcodon,/=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










TYIAPWQITWGSAFHAFAQPFAVPHSAMLFIQAA 

VSAFFSTPLNPFLGSAIFITSYVRPVKFWERDYNT 

KRVDHSNTRLASQLDRNPGTYCQQREVEAITEG 

VEEDEGFCCCEPGHIPHMLSFNAAFSQRWLAWE 

VIVTKYILEGYSITDNSAASMLQVFDLRKVLTTY 

YVKGIIYYVTTSSKLEEWLANETMQEGLRLCAD 

RNYVDVDPTFNPNIDEDYDHRLAGISRESFCVIY 

LNWIEYCSSRRAKPVDVDKDSSLVTLCYGLCVL 

GRRALGTASHHMSSNLESFLYGLHALFKGDFRIS 

SIRDE WIFADMELLRK V V VPG IRMSIKLHQDHFT 

SPDEYDDPTVLYEAIVSHEKNLVIAHEGDPAWRS 

AVLANSPSLLALRHVMDDGTNEYKIIMLNRRYL 

SFRVIKVNKECVRGLWAGQQQELVFLRNRNPER 

GSIQNAKQALRNMINSSCDQPIGYPIFVSPLTTSY 

SDSHEQLKDILGGPISLGNIRNFIVSTWHRLRKGC 

GAGCNSGGNIEDSDTGGGTSCTGNNATTANNPH 

SNVTQGSIGNPGQGSGTGLHPPVTSYPPTLGTSHS 

SHSVQSGLVRQSPARASVASQSSYCYSSRHSSLR 

mo 1 I Or VrCJtvKoo IM^iMJKJNjJroMyoKJ^oM VJNl^/ 

MEPSGQSGLACVQHGLPSSSSSSQSIPACKHHTL 

VGFLATEGGQSSATDAQPGNTLSPANNSHSRKA 

EVIYRVQIVDPSQILEGrNLSKRKELQWPDEGIRL 

KAGRNSWKDWSPQEGMEGHVIHRWVPCSRDPG 


3186 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 
DGVTKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 
IQSKSSKAVVHGILMGVPVPFPIPEPDGCKSG[NC 
PIQKDKTYSYLNKLPVKSEYPSIKLVVEWQLQDD 


3187 


A 


3 


470 


SLSAMRFLAATFLLLALSTAAQAEPVQFKDCGSV 

DGVIKEVNVSPCPTQPCQLSKGQSYSVNVTFTSN 

IQSKSSKAWHGILMGVPVPFPIPEPDGCKSGINC 

PIQKDKTYSYLNKLPVKSEYPS1KLVVEWQLQDD 

KNQSLFCWEIPVQIVSrIL 


3188 


A 


2 


3483 


PRVRTKLILLVM)KXRYERVGGGPKRLGRDVEM 

EEMIEQLQEKVHELEKQNDTLKNRLISAKQQLQT 

QGYRQTPY>fNVQSRINTGRJRKANENAGLQECPR 

KGIKFQDADVAETPHPMFTKYGNSLLEEARGEIR 

NLENVIQSQRGQIEELEHLAEILKTQLRRKENEIE 

LSLLQLREQQATDQRSN1RDNVEMIKLHKQLVE 

KSNALSAMEGKFIQLQEKQRTLKISHDALMANG 

DELNMQLKEQRLKCCSLEKQLHSMKFSERR1EEL 

QDRINDLEKERELLKENYDKLYDSAFSAAHEEQ 

WKLKEQQLKVQIAQLETALKSDLTDKTEDLDRL 

KTERDQNEKLVQENRELQLQYLEQKQQLDELKK 

RIKLYNQENDINADELSEALLLIKAQKEQKNGDL 

SFLVKVDSEINKDLERSMRELQATHAETVQELEK 

TRNMLMQHKINKDYQMEVEAVTRKMENLQQD 

YELKVEQYVHLLDIRAARIHKLEAQLKDIAYGTK 

QYKFKPEIMPDDSVDEFDETIHLERGENLFEIrllN 

KVTFSSEVLQASGDKEPVTFCTYAFYDFELQTTP 

WRGLHPEYNFTSQYLVrfWDLFLQYIQKrnTIL 

EVHQAYSTEYETIAACQLKFHEILEKSGRIFCTAS 

LIGTKGDIPNFGTVEYWFRLRVPMDQAIRLYRER 

AKALGYITSNFKGPEHMQSLSQQAPKTAQLSSTD 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Grycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methtonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










STDGNLNELHITIRCCNHLQSRASHLQPHPYVVY 

KFFDFADHDTAIIPSSNDPQFDDHMYFPVPMNM 

DLDRYLKSESLSFYVFDDSDTQEN1YIGKVNVPLI 

SLArfDRClSGIFELTDHQKHPAGTIHVlLKWKFA 

YLPPSGSITTEDLGNFIRSEEPEVVQRLPPASSVST 

LVLAPRPKPRQRLTPVDKKVSFVDIMPHQSDVSQ 

EGSVDEVKENTEKMQQGKDDVSLLSEGQLAEQS 

LASSEDETEITEDLEPEVEEDMSASDSDDCHPGPI 

ECRFYSLPAEETPVSLPKPKSGQWVYYNYSNVIY 

VDKENNKAKRJDILKAILQKQEMPNRSLRFTVVS 

DPPEDEQDLECEDIGVAHVDLADMFQEGRDL1E 

QNIDVFDARADGEGIGKLRVTVEALHALQSVYK 

QYRDDLEA 


3189 


A 


476 


1175 


MKGSGWHLRSGMVGTLITTrLPHWRRTAHVGTN 

TT TAV^VT Y.CA WMPfVWH^TniVnPniVD ct i a 
ii-inVoi LrlvVj L. W IviiiL, V Wrlo iKJl i l^/LAJl i KoL-JLA 

LPQDLQAARALMGISCLLSGIACACAVIGMKCTR 
CAKGTPAKTTFAILGGTLFILAGLLCMGAVSWTT 
NDVVQNFYNPLLPSGMKFEIGQALYLGFISSSLSL 
IGGTLLCLSCQDEAPYRPYQAPPRATTTTANTAP 
A YQPP A A YKDNRAPS VTS ATH SG YRLN D Y V 


3190 


A 


267 


1037 


DRMAWQGLVLAACLLMFPSTTADCLSRCSLCA 1 
VKTQDGPKPTNPLTCSLQCQAALLPSEEWERCQSF 

GSFLKELEKSKFLPSISTKENTLSKSLEEKLRGLS 

DGFREGAESELMRDAQLNDGAMETGTLYLAEE 

DPKEQVKRYGGFLRKYPKRSSEVAGEGDGDSM 

GHEDLYKRYGGFLRRIRPKLKWDNQKRYGGFLR 

RQFKWTRSQEDPNAYSGELFDA 


3191 


A 




Jit 


FTTGDAGASSTYPMQCSALRKNGFWLKGRPCK 

IVEMSTSKTGKHGHAKVHLVGTDIFTGKKYEDIC 

PSTHNMDVPNIKRNDYQLICIQDGYLSLLTETGE 

VREDLKLPEGELGKEIEGKYNAGEDVQVSVMCA 

MSEEYAVA1KPCK 


3192 


A 


105 


1661 


KVSADGMQSCESSGDSADDPLSRGLRRRGQPRV 

WIGAGLAGLAAAKALLEQGFTDVTVLEASSHIG 

GRVQSVKLGHATFELGATWIHGSHGNPIYHLTE 

ANGLLEETTDGERSVGRJSLYSKNGVACYLTNH 

GRRIPKDVVEEFSDLYNEVYNLTQEFFRHDKPVN 

AESQNSVGVFTREEVRNRJRI^PDDPEATKRLKL 

AMIQQYLKVESCESSSHSMDEVSLSAFGEWTEIP 

GAHHnPSGFMRVVELLAEGIPAHVIQLGKPVRCI 

HWDQASARPRGPEIEPRGEGDHNHDTGEGGQGG 

EEPRGGRWDEDEQ WS W VECEDCELIPA DHV I V 

TV<\I OVT KROYT^FFRPriT PTPlfVA AIT4PI fllClTT 

DKIFLEFEEPFWGPECNSLQFVWEDEAESHTLTY 
PPELWYRKICGFDVL YPPERYGH VLSG WICG EE A 
LVMEKCDDEAVAEICTEMLRQFTGNPNIPKPRRI 
LRSAWGSNPYFRGSYSYTQVGSSGADVEKJLAKP 
LPYTESSKTATK 


3193 


A 


1 


1928 


QLGTRRCLRGDKVTNAMQDFLVTNLEPRFIEPQT 
ANLSVVFKDSNSTTPLIFVLSPGTDPAADLYKFA 
EEMKFSKKLSAISLGQGQGPRAEAMMRSSIERGK 
WVFFQNCHLAPSWMPALERLIEHINPDKVHRDF 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspardc Acid, 
E=G!utamic Acid, F=Phenylalanine, G=GIycine, H-Histidine, 
IMsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine t W=Tryptophan, Y=Tyrosine, 
X=llnknown, *=Stop codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion 










RLWLTSLPSNKFPVSILQNGSKMTIEPPRGVRAN 

LLKSYSSLGEDFLNSCHKVMEFKSLLLSLCLFHG 

NALERRKFGPLGFNIPYEFTDGDLRICISQLBCMFL 

DEYDDIPYKVLKYTAGEINYGGRVTDDWDRRCI 

MN1LEDFYNPDVLSPEHSYSASGIYHQIPPTYDLH 

GYLSYIKSLPLNDMPEIFGLHDNANITFAQNETFA 

LLGTIIQLQPKSSSAGSQGREEIVEDVTQNILLKVP 

EPINLQWVMAKYPVLYEESMNTVLVQEVIRYNR 

LLQVITQTLQDLLKALKGLVVMSSQLELMAASL 

LQAWIQDGIPAVFWISGFFFPQAFLTGTLQNFAR 
KFVISIDTISFDFKVMFEAPSELTQRPQVGCYIHG 
LFLEGARWDPEAFQLAESQPKELYTEMAVIWLL 
PTPNRKAQDQDFYLCPIYKTLTRAGTLSTTGHST 
NYVIAVEIPTHQPQRHWIKRGVALICALDY 


3194 


A 


1 


1023 


DGWTPVHAAVDTGNVDSLKLLMYHR1PAHGNS 

FNEEESESSVFDLDGGEESPEGISKPVVPADLINH 

ANREGWTAAHIAASKGFKNCLE1LCRHGGLEPE 

RRDKCNRTVHDVATDDCKHLLENLNALKIPLRJS 

VGEIEPSNYGSDDLECENTICALNIRKQTSWDDFS 

lsi\ VoyAJL. 1 NHryAlooLKjW WoLbUV ICNlN 1 luo 

NIGLSARSIRSITLGNVPWSVGQSFAQSPWDFMR 

KNKAEHITVLLSGPQEGCLSSVTYASM1PLQMM 

QNYLRLVEQYHNVIFHGPEGSLQDYIVHQLALCL 

KHRQMGWQDSPVEIVEELEVGCWFFPREQLLRT 

CSLVA 


3195 


A 


1 


1809 


MAASAQVSVTFEDVAVTFTQEEWGQLDAAQRT 

LYQEVMLETCGLLMSLGCPLFKPELIYQLDHRQE 

LWMATKDLSQSSYPGDNTKPKTTEPTFSHLALPE 

EVLLQEQLTQGASKNSQLGQSKDQDGPSEMQEV 

HLKIGIGPQRGKLLEKMSSERDGLGSDDGVCTKI 

TQKQVSTEGDLYECDSHGPVTDALIREEKNSYK 

CEECGKVFKKNALLVQHERJHTQVKPYECTECG 

KTFSKSTHLLQHLIIHTGEKPYKCMECGKAFNRR 

SHLTRHQRIHSGEKPYKCSECGKAFTHRSTFVLH 

HRSHTGEKPFVCKECGKAFRDRPGFIRHYIIHTGE 

KPYECIECIECGKAFNRRSYLTWHQQIHTGVKPF 

ECNECGKAFCESADLIQHYIIHTGEKPYKCMECG 

CSTFVLHKRTHTGEKPYECKECGKAFSDRADLIR 

HFSIHTGEKPYECVECGKAFNRSSHLTRHQQIHT 

GEKPYECIQCGKAFCRSANLIRHSIIHTGEKPYEC 

SECGKAFNRGSSLTHHQRIHTGRNPTIVTDVGRP 

FNfTAQTSVNIQELLLGKEFLNITTEENLW 


3196 


A 


1400 


264 


VGFWERPLRSSRWFRRSLRRWEMLARAARGTG 

ALLLRGSLLASGRAPRRASSGLPRNTVVLFVPQQ 

EAWVVERMGRFHRJLEPGLNELPVLDRIRYVQSL 

KEIVINVPEQSAVTLDNVTLQIDGVLYLRIMDPY 

KASYGVEDPEYAVTQLAQTTMRSELGKLSLDKV 

FRERESLNASIVDATNOAADCWGIRCI RYFTKDIH 

VPPRVKESMQMQVEAERRKJIATVLESEGTRESA 

INVAEGKKQAQ1LASEAEKAEQINQAAGEASAVL 

AKAKAKAEAIRILAAALTQHNGDAAASLTVAEQ 

YVSAFSKLAKDSNTELLPSNPGDVTSMVAQAMG 

VYGALTKAPVPGTPDSLSSGSSRDVQGTDASLDE 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny!alanine, C=Glycine, H=Histidine, 
I=Isoleucine, K= Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine ? R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tr>'ptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ELDRVKMS 


3197 


A 


66 


3632 


LWECAAAAAGQRDGGVTLFLKGRVLGRRCAAS 

LFAREVCVSTSSSRPACFLHCARARGEQMHQMA 

SGVGSMKRSPRKMWRPGEKKEPQGVVYEDVRD 

DTEDFKEPLKVVFEGSAYGLQNFNKQKKLKTCD 

DMDTFFLHYAAAEGQIELMEKJTRDSSLEVLHE 

MDDYGNTPLHCAVEKNQIESVKFLLSRGANPNL 

RNFNMM A PLH I A VQG MNNE V MK V LLEHRTID V 

NLEGENGNTAVHACTTNNSEALQILLNKGAKPC 

KSNKWGCFPIHQAAFSGSKECMEIILRFGEEHGY 

SRQLHINFMNNGKATPLHLAVQNGDLEMIKMCL 

DNGAQIDPVEKGRCTAIHFAATQGATEIVKLMIS 

SYSGSVDIVNTTDGCHETMLHRASLFDHrlELAD 

YLISVGADrNKIDSEGRSPLILATASASWNIVNLL 

LSKGAQVDIKDNFGRNFLHLTVQQPYGLKNLRP 

EFMQMQQIKELVMDEDNDGCTPLHYACRQGGP 

GSVNNLLGFNVSIHSKSKDKKSPLHFAASYGRIN 

TCQRLLQDISDTRLLNEGDLHGMTPLHLAAKNG 

HDKVVQLLLKKGALFLSDHNGWTALHHASMGG 

YTQTMKVILDTNLKCTDRLDEDGNTALHFAARE 

GHAKAVALLLSHNAD1VLNKQQASFLHLALHNK 

RKEVVLT1IRSKRWDECLKIFSHNSPGNKCPITEM 

IEYLPECMKVLLDFCMLHSTEDKSCRDYYIEYNF 

KYLQCPLEFTKKTPTQDVIYEPLTALNAMVQNN 

RffiLLNHPVCKEYLLMKWLAYGFRAHMMNLGS 

YCLGLIPMTILVVNIKPGMAFNSTGIINETSDHSEI 

LDTTNSYLIKTCMILVFLSSIFGYCKEAGQIFQQK 

RNYFMDISNVLEWI1YTTGIIFVLPLFVEIPAHLQ 

WQCGAIAVYFYWMNFLLYLQRFENCGIFIVMLE 

VILKTLLRSTVVFIFLLLAFGLSFYILLNLQDPFSS 

PLLSnQTFSMMLGDINYRESFLEPYLRNELAHPV 

LSFAQLVSFTIFVPIVLMNLLIGLAVGDIAEVQKH 

ASLKRIAMQVELHTSLEKKLPLWFLRKVDQKSTI 

VYPNKPRSGGMLFHIFCFLFCTGEIRQEIPNADKS 

LEMEILKQKYRLKDLTFLLEKQHELIKLHQKMEII 

SETEDDDSHCSFQDRFKKEQMEQRNSRWNTVLR 

AVKAKTHHLEP 


3198 


A 


51 


2177 


KEKSLHHVDQRPPLWHPGRPGTSQSAAMNASSE 

GESFAGSVQIPGGTTVLVELTPDIHICGICKQQFN 

NLDAFVAHKQSGCQLTGTSAAAPSTVQFVSEET 

WATQTQTTTRTITSETQTITVSAPEFVFEHGYQT 

YLPTESNENQTATV1SLPAKSRTKKPTTPPAQKRL 

NCCYPGCQFKTAYGMKDMERHLKIHTGDKPHK 

CEVCGKCFSRKDKLKTHMRCHTGVKPYKCKTC 

DYAAADSSSLNKHLR1HSDERPFKCQ1CPYASRN 

SSQLTVHLRSHTGDAPFQCWLCSAKFKISSDLKR 

HMRVHSGEKPFKCEFCNVRCTMKGNLKSHIRIK 

HSGNNFKCPHCAFLGDSKATLRKHSRVHQSEHR 

EKCSECSYSCSSKAALRIHERIHCTVRPFKCNY CS 

FDSKQPSNLSKHMKKFHGDMVKTEALERKDTG 

RQSSRQVAKLDAKKSFHCDICDASFMREDSLRS 

HKRQHSEYNESKNSDVTVLQFQ1DPSKQPATPLT 

VGHLQVPLQPSQVPQFSEGRVKIIVGHQVPQANT 

IVQAAAAAVNIVPPALVAQNPEELPGNSRLQILR 

QVSLIAPPQSSRCPSEAGAMTQPAVLLTTHEQTD 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutam:c Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methtonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










GATLHQTLIPTASGGPQEGSGNQTFITSSGITCTD 
FEGLNALIQEGTAEVTVVSDGGQNIAVATTAPPV 
FSSSSQQELPKQTYSI1QGAAHPALLCPADSIPD 


3199 


A 


13 


2247 


QSFHSMEGDPSGLPLLARGASCYSLICPCPRPAD 

WSILQGTDWSILQSADWCIYNPLARHRALTGVFL 

QS AD WCTYNPLARQKSSPSPHSTQE VQLA SPLTR 

RPNKKDSAERNHRPAREGSVAQRQPNPAALEKA 

EPAARKRNEREGGGSQEPGREHSLEKGYWAPGL 

GPDPSMCSKQ VDPSEG ASSHLKHRGG SRA AHLE 

VRRLLRRLVGALVAEAGFCYVQVAEGQRVVGV 

LEVAEAAAAPVQHEPTAAVATQSRWFPRGTRPG 

LCSLPIAVAALLCPGSGPGAQSGLEFVERPPPSPL 

AVVLARWPLPPPAGRCPRDAPEARVPEKARAEG 

SERENNYGCGVVGGEMTTLVLDNGAYNAKIGY 

SHENVSVIPNCQFRSKTARLKTFTANQIDEIKDPS 

GLFYILPFQKGYLVNWDVQRQVWDYLFGKEMY 

QVDFLDTNIIITEPYFNFTSIQESMNEILFEEYQFQ 

AVLRVNAGALSAHRYFRDNPSELCCI1VDSGYSF 

THIVPYCRSKKKKEAIIRINVGGKLLTNHLKEI1SY 

RQLHVMDETHVINQVKEDVCYVSQDFYRDMD1 

AKLKGEENTVMIDYVLPDFSTIKKGFCKPREEMV 

LSGKYKSGEQILRLANERFAVPEILFNPSDIGIQE 

MGIPEAJVYSIQNLPEEMQPHFFKNIVLTGGNSLF 

PGFRDRVYSEVKCLTPTDYDVSVVLPENPITYAW 

EGGKLISENDDFEDMVVTREDYEENGHSVCEEK 

FDI 


3200 


A 


3 


307 


AVQRIRHEMN1FRLTGDLSHLAAIVILLLKIWKTR 
SCAGISGKSQLLFALVFTTRYLDLFTSFISLYNTS 
MKV W YA1HRN VFHLQCTGL W 1 LNLCQLCIFN 


3201 


A 


1 


469 


IRHEGRGQRGKMELVQVLKRGLQQITGHGGLRG 

YLRVFFRTNDAKVGTLVGEDKYGNKYYEDNKQ 

FFGRHRWVVYTTEMNGKNTFWDVDGSMVPPE 

WHRWLHSMTDDPPTTKPLTARXF1WTNHKFNVT 

GTPEQYWYSTTRKKIQEWIPPSTPYK 


3202 


A 


144 


840 


NSSQRIMATHALEIAGLFLGGVGMVGTVAVTVM 
PQWRVSAFIENMVVFENFWEGLWMNCVRQANI 
RMQCK1YDSLLALSPDLQAARGLMCAASVMSFL 
AFMMAILGMKCTRCTGDNEKVKAHELLTAGIIFII 
TGMVVLIPVSWVANAIIRDFYNSIVNVAQKRELG 
EALYLGWTTALVLIVGGALFCCVFCCNEKSSSYR 

VCTT><JTJTT> TTV^I^O VTJTV^I/'I/'CDC'N/V'CI? CAVA/ 


3203 


A 


2 


473 


KYRYRRPYPVMRKICQVGPAGLAF1LNISPVAHR 
VALCHLAGCQEQAAWYHTLQILFFLVSAYFFSCP 
VPEKYFPGSCDIVGHGHQIFHAFLSICTLSQLEAIL 
LDYQGRQEIFLQRHGPLSVHMACLSFFFLAACSA 
ATAALLRHKVKARLTKKDS 


3204 


A 


1808 


668 


PESAPLPAFISSR1LPAAWRNWCSYVVTRTLSCHV 
QNGTYLQRVLQNCPWPMSCPGSSYRTWRPTYK 
VMYKIVTAREWRCCPGHSRVSCEEVAGSSASLE 

r M Wouo 1 MKKMALKr 1 AfouLLIN LoR V oJbL 1 fcK 

LKVLEAKMTMLTVIEQPVPPTPATPEDPAPLWGP 

PPAQGSPGDGGLQDQVGAWGLPGPTGPKGDAG 

SRGPMGMRGPPGDPLLSNTFTETNNHWPQGPTG 

PPGPPGPMGPPGPPGPTGVPGSPGH1GPPGPTGPK 

GISGHPGEKGERGLRGEPGPQGSAGQRGEPGPKG 
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SEQU) 
NO: 


Method 


Predicted 
beginning 

n iifl prttiri «► 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

Inr o t inn 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
1— Isoleucine, K = Lysine, L/— Leucine, M = Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 










DPGEKSfTWGEGLHQLREALKILAERVLILETMlG 
LYEPELGSGAGPAGTGTPSLLRGKRGGHATNYRI 
VAPRSRDERG 


3205 


A 


2810 


1652 


RTSTQKWQSVFNDSQEHLERPYCNPENDRMRM 

KYGGQEFWADLNAMNVYETTEFDQLRRLSTPPS 

SKVNSIYHTVWKFFCRDHFGWREYPESVIRLIEE 

ANSRGLKEXOIFMMWNNHYILHNSFFRREIKRRP 

LFRSCFILLPYLQTLGGVPTQAPPPLEATSSSQIICP 

DGVTSANFYPETWVYMHPSQDFIQVPVSAEDKS 

YRIIYNLFHKTVPEFKYRILQILRVQNQFLWEKY 

KRKKEYMNRKMFGRDRJINERHLFHGTSQDVVD 

GICKHNFDPRVCGKHATMFGQGSYFAKKASYSH 

NFSKKSSKGVHFMFLAKVLTGRYTMGSHGMRR 

PPPVNPGSVTSDLYDSCVDNFFEPQIFVIFNDDQS 

YPYFVIQYEEVSNTVSI 


3206 


A 


297 


4500 


CLVDSKLWKGARSVYHQLFMSSLLMDLKYKKL 

FAVRFAKNYERLQSDYVTDDHDREFSVADLSVQ 

IFTVPSLARMLITEENLMSIIIKTFMDHLRHRDAQ 

GRFQFERYTALQAFKFRRVQSLILDLKYVLISKPT 

EWSDELRQKFLEGFDAFLELLKCMQGMDPITRQ 

VGQHIEMEPEWEAAFTLQMKLTHVISMMQDWC 

ASDEKVLIEAYKKCLAVLMQCHGGYTDGEQPIT 

LSICGHSVETIRYCVSQEKVSIHLPVSRLLAGLHV 

LLSKSEVAYKFPELLPLSELSPPMLIEHPLRCLVL 

CAQVHAGMWRRNGFSLVNQIYYYHNVKCRRE 

MFDKDVVMLQTGVSMMDPNHFLMIMLSRFELY 

QIFSTPDYGKRFSSEITHKDVVQQNNTLIEEMLYL 

IIMLVGERFSPGVGQVNATDE1KHEIIHQLS1KPM 

AHSELVKSLPEDENKETGMESVIEAVAHFKKPGL 

TGRGMYELKPECAKEFNLYFYHFSRAEQSKAEE 

AQRKLKRQNREDTALPPPVLPPFCPLFASLVNILQ 

SDVMLCIMGTILQWAVEHNGYAWSESMLQRVL 

HLIGMALQEEKQHLEhATTEEHVVTFTFTQKISKP 

GEAPKNSPSILAMLETLQNAPYLEVHKDMIRW1L 

KTFNAVKKMRESSPTSPVAETEGTIMEESSRDKD 

KLAERKRKAEIARLRREKJMAQMSEMQRHFIDEN 

KELFQQTLELDASTSAVLDHSPVASDMTLTALGP 

AQTQVPEQRQFVTCILCQEEQEVKVESRAMVLA 

AFVQRSTVLSKNRSKFIQDPEKYDPLFMrlPDLSC 

GTHTSSCGHIMHAHCWQRYFDSVQAKEQRRQQ 

RLRLHTSYDVENGEFLCPLCECLSNTVIPLLLPPR 

NIFNNRLNFSDQPM^TQWIRTISQQIKALQFLRKE 

ESTPNNASTKNSENVDELQLPEGFRPDFRPKIPYS 

ESIKEMLTTFGTATYKVGLKVHPNEEDPRVPIMC 

WGSCAYTIQSIERILSDEDKPLFGPLPCRLDDCLR 

SLTRFAAAHWTVASVSWQGHFCKPFASLVPND 

SHEELPCELDIDMFHLLVGLVLAFPALQCQDFSGI 

SLGTGDLHIFHLVTMAHIIQILLTSCTEENGMDQE 

NPPCEEESAVLALYKTLHQYTGSALKEIPSGWHL 

WRSVRAGIMPFLKCSALFFHYLNGVPSPPDIQVP 

GTSHFEHLCSYLSLPNNLICLFQENSEIMNSLIES 

WCRNSEVKRYLEGERDAIRYPRESNKLINLPEDY 

SSLINQASNFSCPKSGGDKSRAPTLCLVCGSLLCS 

QSYCCQTELEGEDVGACTAHTYSCGSGVGIFLR 

VRECQVLFLAGKTKGCFYSPPYLDDYGETDQGL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylaianine, G=Glycine, H=Histidine, 

I=IcnI<*lirinp IC=T>vcinP I^I^nrinp ]Vf=lVfpthinnin*» 

■ IWlvUWUCj IV LjJ3«IH-> JLs M.UUUC) IfX. — ITICIIllUlJIIltT, 

N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Vaiine, \V=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










RRGNPLHLCKLERFKXIQKlWHQHSVreEIGHAQ 
EANQTLVG1DWQHL 


3207 


A 


49 


963 


QLSPSQAPAGAQEVARRVTVGSASHGGRRSTMA 

TTVSTQRGPVYIGELPQDFLRITPTQQQRQVQLD 

AQAAQQLQYGGAVGTVGRLNITWQAKLAKNY 

GMTRMDPYCRLRLGYAVYETPTAHNGAKNPRW 

NKVIHCTVPPGVDSFYLEIFDERAFSMDDRIAWT 

HITIPESLRQGKVEDKWYSLSGRQGDDKEGMINL 

VMSYALLPAAMVMPPQPVVLMPTVYQQGVGY 

VPITGMPAVCSPGMVPVALPPAAVNAQPRCSEE 

DLKAIQDMFPNMDQEVIRSVLEAQRGNKDAAIN 

SLLQMGEEP 


3208 


A 


54 


1196 


LERTPASADMAWTKYQLFLAGLMLVTGSINTLS 

AKWADNFMAEGCGGSKEHSFQHPFLQAVGMFL 

GEFSCLAAFYLLRCRAAGQSDSSVDPQQPFNPLL 

FLPPALCDMTGTSLMYVALNMTSASSFQMLRGA 

VIIFTGLFSVAFLGRRLVLSQWLGILATIAGLVW 

GLADLLSKHDSQHKLSEV1TGDLLIIMAQIIVAIQ 

MVLEEKFVYKHNVHPLRAVGTEGLFGFVILSLLL 

VPMYY1PAGSFSGNPRGTLEDALDAFCQVGQQP 

L1AVALLGNISS1AFFNFAGISVTKELSATTRMVL 

DSLRTVVIWALSLALGWEAFHALQILGFLILLIGT 

ALYNGLHRPLLGRLSRGRPLAEESEQERLLGGTR 

TPINDAS 


3209 


A 


104 


1999 


AKVVSLKEFSCFWRREKPVSSLSSLQVKAEASW 

DSAVHGCPQLSRGTPVDERLFLIVRVTVQLSHPA 

DMQLVLRKRICVNVHGRQGFAQSLLKKMSHRSS 

IPGCGVTFEIVSNIPEDAQGVEEREALARMAANV 

ENPASADSEAYIEKYLRSVLAVENLLTLDRLRQE 

VAVKEQLTGKGKLSRRSISSPNVNRLSGSRQDLIP 

SYSLGSNKGRWESQQDVSQTTVSRGIAPAPALSV 

SPQNNHSPDPGLSNLAASYLNPVKSFVPQMPKLL 

KSLFPVRDEKRGKRPSPLAHQPVPRBVfVQSASPDI 

RVTRMEEAQPEMGPDVLVQTMGAPALKICDKP 

AKVPSPPPVIAVTAVTPAPEAQDGPPSPLSEASSG 

YFSHSVSTATLSDALGPGLDAAAPPGSMPTAPEA 

EPEAPISHPPPPTAVPAEEPPGPQQLVSPGRERPDL 

EAPAPGSPFRVRRVRASELRSFSRMLAGDPGCSP 

GAEGNAPAPGAGGQALASDSEEADEVPEWLREG 

EFVTVGAHKTGVVRYVGPADFQEGTWVGVELD 

LPSGKNDGSIGGKQYFRCNPGYGLLVRPSRVRR 

ATGPVRRRSTGLRLGAPEARRSATLSGSATNLAS 

LTAALAKADRSHKNPENRKSWAS 


3210 


A 


324 


694 


SPFWTEKRRMEKPLFPLVPLHWFGFGYTALWS 
GGIVGYVKTGSVPSLAAGLLFGSLAGLGAYQLY 
QDPRNYWGFLAATSVTFVGVMGMRSYYYGKF 
MPVGLIAGASLLMAAKVGVRMLMTSD 


3211 


A 


1078 


594 


VGMELPAVNLKVILLGHWLLTTWGCIVFSGSYA 
WANFTILALGVWAVAQRDSIDA1SMFLGGLLATI 
FLDIVHISIFYPRVSLTDTGRFGVGMAILSLLLKPL 
SCCFVYHMYRERGGELLVHTGFLGSSQDRSAYQ 
TIDSAEAPADPFAVPEGRSQDARGY 


3212 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK. 
ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 
CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 

|nr<| # lAfl 
IUL«H lull 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Clycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Lcucine, M = Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










AFQNSSEREDCNNGEPPRKJIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKJEKELCVKYFEQWSESDQV 

EFVEHL1SQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPKIIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWDVNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRS1AVWDMASPTDITL 

RRVLVGHRAAVNVVDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQIVSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3213 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDC>fNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGH1NSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

Q YLFKNKLPPDGN APPNSF YRA L YPK1IQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKIV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DER V I ITG S S DST VR V WD VNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNWDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLVVSGS 

SDNTIRLWDIECGACLRVLEGHEELVRC1RFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 

LVEHSGRVFRLQFDEFQ1VSSSHDDTILIWDFLND 

PAAQSEPPRSPSRTYTYISR 


3214 


A 


1 


1962 


FRCGLAPKGRPRRRADPVASAIMDPAEAVLQEK 

ALKFMMEFRSWCPGWNTMARSRLTATSTSRVQ 

CSMPRSLWLGCSSLADSMPSLRCLYNPGTGALT 

AFQNSSEREDCNNGEPPRKIIPEKNSLRQTYNSCA 

RLCLNQETVCLASTAMKTENCVAKTKLANGTSS 

MIVPKQRKLSASYEKEKELCVKYFEQWSESDQV 

EFVEHLISQMCHYQHGHINSYLKPMLQRDFITAL 

PARGLDHIAENILSYLDAKSLCAAELVCKEWYR 

VTSDGMLWKKLIERMVRTDSLWRGLAERRGWG 

QYLFKNKPPDGNAPPNSFYRALYPIOIQDIETIES 

NWRCGRHSLQRIHCRSETSKGVYCLQYDDQKJV 

SGLRDNTIKIWDKNTLECKRILTGHTGSVLCLQY 

DERVIITGSSDSTVRVWD VNTGEMLNTLIHHCEA 

VLHLRFNNGMMVTCSKDRSIAVWDMASPTDITL 

RRVLVGHRAAVNWDFDDKYIVSASGDRTIKV 

WNTSTCEFVRTLNGHKRGIACLQYRDRLWSGS 

SDNTIRLWDIECGACLRVLEGHEELVRCIRFDNK 

RIVSGAYDGKIKVWDLVAALDPRAPAGTLCLRT 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

actd residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, MNMethionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V— Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










LVEHSGRVFRLQFDEFQIVSSSHDDTILrWDFLND 
PAAQSEPPRSPSRTYTYISR 


3215 


A 


2 


1376 


EARLVGCQRGGPARPGSYSSGAETAGRAMAAN 

LSRNGPALQEAYVRVVTEKSPTDWALFTYEGNS 

NDIRVAGTGEGGLEEMVEELNSGKVMYAFCRV 

BCDPNSGLPKFVLINWTGEGVNDVRKGACASHVS 

TMASFLKGAHVTJNARAEEDVEPECIMEKVAKA 

SGANYSFHKESGRFQDVGPQAPVGSVYQKTNAV 

SEIKRVGKDSFWAKAEKEEENRRLEEKRRAEEA 

QRQLEQERRERELREAARREQRYQEQGGEASPQ 

r> T'YX/T7/"'\o/^\T7\/\/CD XTD XI nrr^icc a \/UDDCiri/Ai/rn a 

Ki WJi^yv^IiV VdrUNKNbQbbAVHFKJW 

MSTTSISSPQPGKLRSPFLQKQLTQPETHFGREPA 

AAISRPRADLPAEEPAPSTPPCLVQAEEEAVYEEP 

PEQETFYEQPPLVQQQGAGSEHIDHHIQGQGLSG 

QGLCARALYDYQAADDTEISFDPENLITGIEVIDE 

GWWRGYGPDGHFGMFPANYVELIE 


3216 


A 

A 




ZU'f 


A A/f A CTT TJVCOPDT DDT irrri a a rrcn a a r» a pvt our 

AMAb l Lc, Y ororLKKL VOr A Aur bRAARADLSW 

DPMAFFTGLWGPFTCVSRVLSHHCFSTTGSLSAI 

QKMTRVRVVDNSALGNSPYHRAPRCIHVYKKN 

GVGKVGDQILLAIKGQKKKALIVGHCMPGPRMT 

PRFDSNNVVLIEDNGNPVGTRIKTPIPTSLRKREG 

EYSKVLAIAQNFV 


3217 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNWQiaDHWLMSNSSELMITHALERVCSVMP 

AM 1 IviiOllL VJL> I Y 5re>L VQLVAK1 1 PcKVCKFIRL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLTVSSHNLESKSTKRDILVAFKGGCSILPLP 

YMIQCKOTVTQYEPVLIESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA | 


3218 


A 


1 


1563 


MLCALLLLPSLLGATRASPTSGPQECAKGSTVW 

CQDLQTAARCGAVGYCQGAVWNKPTAKSLPCD 

VCQDIAAAAGNGLNPDATESDILALVMKTCEWL 

PSQESSAGCKWMVDAHSSAILSMLRGAPDSAPA 

QVCTALSLCEPLQRHLATLRPLSKEDTFEAVAPF 

MANGPLTFHPRQAPEGALCQDCVRQVSRLQEAV 

RSNLTLADLNIQEQCESLGPGLAVLCKNYLFQFF 

VPADQALRLLPPQELCRKGGFCEELGAPARLTQ 

VVAMDGVPSLELGLPRKQSEMQMKAGVTCEVC 

MNVVQKLDHWLMSNSSELMITHALERVCSVMP 

A QTTVC/^TTT \/T^TVCDCT UAT/lTDDT/l/rT/TITJI 

AMlIsJiCiJJLVlJl i oroLVt^LVAKlircivVCl^lJKJL 

CGNRRRARAVHDAYAIVPSPEWDAENQGSFCNG 

CKRLLWSSHNLESKSTKRDILVAFKGGCSELPLP 

YMIQCKHFVTQYEPVLIESLKDMMDPVAVCKKV 

GACHGPRTPLLGTDQCALGPSFWCRSQEAAKLC 

NAVQHCQKHVWKEMHLHAGEHA 


3219 


A 


1623 


572 TSAEGWKGCTCTFKDRSKLREHLRSHTQEKWA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Iso!eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










CPTCGGMFANNTKFLDHTRRQTSLDQQHFQCSH 

CSKRFATERLLRDHMRNHVNHYKCPLCDMTCPL 

PSSLRNHMRFRHSEDRPFKCDCCDYSCKNLIDLQ 

KHLDTHSEEPAYRCDFENCTFSARSLCSIKSHYR 

KVHEGDSEPRYKCrTVCDKCFTRGNNLTVHLRK 

KHQFKWPSGHPRFRYKEHEDGYMRLQLVRYES 

VELTQQLLRQPQEGSGLGTSLNESSLQG1ILETVP 

GEPGRKEEEEEGKGSEGTALSASQDNPSSVIHVV 

NQTNAQGQQEIVYYVLSEAPGEPPPVPEPPSGGI 

MEKLQG I AEEPEIQMV 


3220 


A 


2760 


745 


SLGJPSGNTRGTGLVLDGDTSYTYHLVCMGPEAS 

GWGQDEPQTWPTDHRAQQGVQRQGVSYSVHA 

YTGQPSPRGLHSENREDEGWQVYRLGARDAHQ 

GRPTWALRPEDGEDKEMKTYRLDAGDADPRRL 

CDLERERWAVIQGQAVRKSSTVATLQGTPDHGD 

PRTPGPPRSTPLEENVVDREQIDFLAARQQFLSLE 

QANKGAPHSSPARGTPAGTTPGASQAPKAFNKP 

HLANGHVVPIKPQVKGVVREENKVRAVPTWAS 

VQVVDDPGSLASVESPGTPKETPIEREIRLAQERE 

ADLREQRGLRQATDHQELVEIPTRPLLTKLSLITA 

PRRERGRPSLYVQRDIVQETQREEDHRJREGLHV 

GRASTPDWVSEGPQPGLRRALSSDSILSPAPDAR 

AADPAPEVRKVNRIPPDAYQPYLSPGTPQLEFSA 

FGAFGKPSSLSTAEAKAATSPKATMSPRHLSESS 

GKPLSTKQEASKPPRGCPQANRGVVRWEYFRLR 

PLRFRAPDEPOOAOVPHVWGWFVAGAPAI RI O 

KSQSSDLLERERESVLRREQEVAEERRNALFPEV 

FSPTPDENSDQNSRSSSQASG1TGSYSVSESPFFSP1 

HLHSNVAWTVEDPVDSAPPGQRKKEQWYAGIN 

PSDGINSEVLEAIRVTRHKNAMAERWESRJYASE 

EDD 


3221 


A 


15 


478 


SRVFFFFFFFPAFKMSKRGRGGSSGAKFR1SLGLP 
VGAVINCADNTGAKNLY1ISVKG1KGRLNRLPAA 
GVGDMVMATVKKGKPELRKKVHPAVVIRQRKS 
YTIRKDGVFLYFEDNAGVIVNNKGEMKGSAITGP 
VAKECADLWPR1A SNAG SLA 


3222 


A ' 


207 


1321 


PLIPLHPANRSPATMAELQEVQITEEKPLLPGQTP 

EAAKTHSVETPYGSVTFTVYGTPKPKRPAILTYH 

DVGLNYKSCFQPLFQFEDMQEIIQNFVRVHVDAP 

GMEEGAPVFPLGYQYPSLDQLADMIPCVLQYLN 

FSTIIGVGVGAGAYILARYALNHPDTVEGLVLIN1 

DPNAKGWMDWAAHKLTGLTSSIPEMILGHLFSQ 

EELSGNSELIQKYRNIITHAPNLDNIELYWNSYNN 

RRDLNFERGGDITLRCPVMLVVGDQAPHEDAVV 

ECNSKLDPTQTSFLKMADSGGQPQLTQPGKLTE 

AFKWLQGMGYMASSCMTRLSRSRTASLTSAAS 

VDGNRSRSRTLSQSSESGTLSSGPPGHTMEVSC 


3223 


A 


132 


1664 


SARRWGAAGAGPHGLHLRAHGPRPSVRTGLPSV 

GRQAAGAAMGRGWGFLFGLLGAVWLLSSGHGE 

EQPPETAAQRCFCQVSGYLDDCTCDVETIDRFNN 

YRLFPRLQKLLESDYFRYYKVNLKRPCPFWNDIS 

QCGRRDCAVKPCQSDEVPDGIKSASYKYSEEAN 

NLIEECEQAERLGAVDESLSEETQKAVLQWTKH 

DDSSDNFCEADD1QSPEAEYVDLLLNPERYTGYK 

GPDAWKIWNVIYEENCFKPQTIKRPLNPLASGQG 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methiontne, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Onknown, *=Stop codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion 










TSEENTFYSWLEGLCVEKRAFYRLISGLHASINV 

HLSARYLLQETWLEKKWGHNITEFQQRFDGILTE 

GEGPRRLKNLYFLYLIELRALSKVLPFFERPDFQL 

FTGNKIQDEENKMLLLEILHEIKSFPLHFDENSFF 

AGDKKEAHKLKEDFRLHFRNISRIMDCVGCFKC 

RLWGKLQTQGLGTALKILFSEKLIANMPESGPSY 

EFHLTRQEIVSLFNAFGRISYKCERIRKTSRNLLQ 

NIH 


3224 


A 


2 


803 


PGSTISWDRDAAGESGTRAASPSPSGSRTAGRLP 

SPSYSPLPAPSLFPPPPLPAPAASTMSAGGDFGNP 

LRKFKLVFLGEQSVGKTSLITRFMYDSFDNTYQA 

TIGIDFLSKTMYLEDRTVRLQLWDTAGQERFRSL 

IPSYIRDSTVAVVVYDITNLNSFQQTSKWIDDVRT 

ERGSDVIIMLVGNKTDLADKRQITIEEGEQRAKE 

LSVMFIETSAKTGYNVKQLFRRVASALPGMENV 

QEKSKEGMIDIKLDKPQEPPASEGGCSC 


3225 


A 


3 


5054 


PEVTKPSLSQPTAASPIGSSPSPPVNGGNNAKRVA 

VPNGQPPSAARYMPREVPPRFRCQQDHKVLLKR 

GQPPPPSCMLLGGGAGPPPCTAPGANPNNAQVT 

GALLQSESGTAPDSTLGGAAASNYANSTWGSGA 

SSNNGTSPNPIHIWDKVIVDGSDMEEWPCIASKD 

TESSSENTTDNNSASNPGSEKSTLPGSTTSNKGK 

GSQCQSASSGNECNLGVWKSDPKAKSVQSSNST 

TENNNGLGNWRNVSGQDRIGPGSGFSNFNPNSN 

PSAWPALVQEGTSRKGALETDNSNSSAQVSTVG 

QTSREQQSKMENAGVNFVVSGREQAQIHNTDGP 

KNGNTNSLNLSSPNPMENKGMPFGMGLGNTSRS 

TDAPSQSTGDRKTGSVGSWGAARGPSGTDTVSG 

QSNSGNNGNNGKEREDSWKGASVQKSTGSKND 

SWDNNNRSTGGSWNFGPQDSNDNKWGEGNKM 

TSGVSQGEWKQPTGSDELKIGEWSGPNQPNSST 

GAWDNQKGHPLLENQGNAQAPCWGRSSSSTGS 

EVEGQSTGSNHKAGSSDSHNSGRRSYRPTHPDC 

QAVLQTLLSRTDLDPRVLSNTGWGQTQIKQDTV 

WDIEEVPRPEGKSDKGTEGWESAATQTKNSGG 

WGDAPSQSNQMKSGWGELSASTEWKDPKNTGG 

WNDYKNNNSSNWGGGRPDEKTPSSWNENPSKD 

QGWGGGRQPNQGWSSGKNGWGEEVDQTKNSN 

WESSASKPVSGWGEGGQNEIGTWGNGGNASLA 

SKGGWEDCKRSPAWNETGRQPNSWNKQHQQQ 

QPPQQPPPPQPEASGSWGGPPPPPPGNVRPSNSS 

WSSGPQPATPKDEEPSGWEEPSPQSISRKMDIDD 

GTSAWGDPNSYNYKNVNLWDKNSQGGPAPREP 

NLPTPMTSKSASDSKSMQDGWGESDGPVTGARH 

PSWEEEEDGGVWNTTGSQGSASSHNSASWGQG 

GKKQMKCSLKGGNNDSWMNPIjyCQFSNMGLL 

SQTEDNPSSKMDLSVGSLSDKKFDVDKRAM14LG 

DFNDIMRKDRSGFRPPNSKDMGTTDSGPYFEKG 

GSHGLFGNSTAQSRGLHTPVQPLNSSPSLRAQVP 

PQFISPQVSASMLKQFPNSGLSPGLFNVGPQLSPQ 

QIAMLSQLPQIPQFQLACQLLLQQQQQQQLLQN 

QRKISQAVRQQQEQQLARMVSALQQQQQQQQR 

QTOMKHSPSHPVGPKPHLDNMVPNALNVGLPDL 

QTKGPIPGYGSGFSSGGMDYGMVGGKEAGTESR 

FKQWTSMMEGLPSVATQEANMHKNGAIVAPGK 
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SEQIB 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F«=Phenytalanine, 0=Glycine, H=Histtdine, 
I = Isoleucine, IC— Lysine, L = Leucine, M = Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=>Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, V=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\= possible nucleotide insertion 










TRGGSPYMQFDUPGDTLGGHTGPAGDSWLPAKS 

PPTNKJGSKSSNASWPPEFQPGVPWKG1QNIDPES 

DPYVTPGSVLGGTATSPIVDTDHQLLRDNTTGSN 

SSLNTSLPSPGAWPYSASDNSFTNVHSTSAKFPD 

YKSTWSPDPIGHKPTHLSNKjMWKNtUSSR>1TTPL 

PRPPPGLTNPKPSSPWSSTAPRSVRGWGTQDSRL 

ASASTWSDGGSVRPSYWLVLHNLTPQIDGSTLRT 

ICMQHGPLLTFHLNLTQGTALIRYSTKQEAAKAQ 

TALHMCVLGNTTILAEFATDDEVSRFLAQAQPPT 

PAATPSAPAAGWQSLETGQNQSDPVGPALNLFG 

GSTGLGQWSSSAGGSSGADLAGASLWGPPNYSS 

SLWGVPTVEDPHRMGSPAPLLPGDLLGGGSDSI 


3226 


A 


200 


1387 


VPWKRQDEQLSLQVETLYLDSPAVIHLLSPTFLP 

PSSLPPFLQIVDSSSSACTLDSFFPFLAPWDSPQDC 

GFKDHQPLTLQALTVELARWTLMLLLSTAMYG 

AHAPLLALCHVDGRVPFRPSSAVLLTELTKLLLC 

AFSLLVGWQAWPQGPPPWRQAAPFALSALLYG 

ANNNLVIYLQRYMDPSTYQVLSNLKIGSTAVLY 

CLCLRHRLSVRQGLALLLLMAAGACYAAGGLQ 

VPGNTLPSPPPAAAASPMPLHITPLGLLLLILYCLI 

SGLSSVYTELLMKRQRLPLALQNLFLYTFGVLLN 

LGLHAGGGSGPGLLEGFSGWAALVVLSQALNGL 

LMSAVMKHGSSITRLFVVSCSLVVNAVLSAVLL 

RLQLTAAFFLATLLIGLAMRLYYGSR 


3227 


A 


I 


679 


RSTRARTRRPGLRAVPLPVGGFLGKMKWVWAL 

LLLAALGSGRAERDCRVSSFRVKENFDKARFSGT 

WYAMAKKDPEGLFLQDNIVAEFSVDETGQMSA 

TAKGRVRLLNNWDVCADMVGTFTDTEDPAKFK 

MKYWGVASFLQKGNDDHWIVDTDYDTYAVQY 

SCRLLNLDGTCADSYSFVFSRDPNGLPPEAQKIV 

RQRQEELCLARQYRLIVHNGYCDGRSERNLL 


3228 


A 


430 


1104 


QQESPAAGAARMNCKEGTDSSCGCRGNDEKKM 

LKCVVVGDGAVGKTCLLMSYANDAFPEEYVPT 

VFDHYAVTVTVGGKQHLLGLYDTAGQEDYNQL 

RPLSYPNTDVFL1CFSVVNPASYHNVQEEWVPEL 

KDCMPHVPYVLIGTQIDLRDDPKTLARLLYMKE 

KPLTYEHGVKLAKAIGAQCYLECSALTQKGLKA 

WDEAILTIFHPKKKKKRCSEGHSCCSII 


3229 


A 


25 


722 


AISAGRSAKMQLKPMEINPEMLNKVLSRLGVAG 

QWRFVDVLGLEEESLGSVPAPACALLLLFPLTAQ 

HENFRKKQIEELKGQEVSPKVYFMKQTIGNSCGT 

IGLIHAVANNQDKLGFEDGSVLKQFLSETEKMSP 

EDRAKCFEKNEAIQAAHDAVAQEGQCRVDDKV 

NFHFILFNNVDGHLYELDGRMPFPVNHGASSEDT 

LLKDAAKVCREFTEREQGEVRFSAVALCKAA 


3230 


A 


282 


1479 


GDAATTACAPPDWFLGPRKLAAGPAGGGMLPR 

RLLAAWLAGTRGGGLLALLANQCRFVTGLRVR 

RAQQIAQLYGRLYSESSRRVLLGRLWRRLHGRP 

GHASALMAALAGVFVWDEERIQEEELQRSINEM 

KRLEEMSNMFQSSGVQHHPPEPKAQTEGNEDSE 

GKEQRWEMVMDKXHFKLWRRPITGTHLYQYRV 

FGTYTDVTPRQFFNVQLDTEYRKKWDALVIKLE 

VffiRDVVSGSEVLHWVTHFPYPMYSRDYVYVRR 

YSVDQENNMMVLVSRAVEHPSVPESPEFVRVRS 

YESQMVIRPHKSFDENGFDYLLTYSDNPQTVFPR 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Add, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isole urine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T==Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










YCVSWMVSSGMPDFLEKLHMATLKAKNMEIKV 

KDYISAKPLEMSSEAKATSQSSERKNEGSCGPAR 
IEYA 


3231 


A 


2117 


590 


FVPEPPEAGASSPCAPGDPDMSFRKVVRQSKFRH 

VFGQPVKNDQCYEDIRVSRVTWDSTFCAVNPKF 

LAVIVEASGGGAFLVLPLSKTGRJDKAYPTVCGH 

TGPVLDTDWCPHNDEVIASGSEDCTVMVWQIPE 

NGLTSPLTEPVVVLEGHTKRVGIIAWHPTARNVL 

LSAGCDNWLIWNVGTAEELYRLDSLHPDLIYN 

VS WNHNG SLFCS ACKDKS VRIIDPRRGTL VA ERE 

KAHEGARPMRAIFLADGKVFTTGFSRMSERQLA 

LWDPENLEEPMALQELDSSNGALLPFYDPDTSV 

VYVCGKGDSSIRYFEITEEPPYIHFLNTFTSKEPQR 

vnviuaiviriVKijljJb v oi^CJblAKr YKLHJbRKCEPIVM 

TVPRKSDLFQDDLYPDTAGPEAALEAEEWVSGR 

DADPILISLREAYVPSKQRDLKISRRNVLSDSRPA 

MAPGSSHLGAPASTTTAADATPSGSLARAGEAG 

KLEEVMQELRALRALVKEQGDRICRLEEQLGRM 

ENGDA 


3232 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
0 1 AOAMv^LCWVlLGFLLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGY1PSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGV1SFIVILVVVVI 
ILVGVVSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 


3233 


A 


3 


718 


RLREDDRRGLPLSSPLWTEPPLSCCLPATYPADM 
<j l AUAMl^Lt W V 1LUI*LLFRGHNSQPTMTQTSSS 
QGGLGGLSLTTEPVSSNPGYIPSSEANRPSHLSST 
GTPGAGVPSSGRDGGTSRDTFQTVPPNSTTMSLS 
MREDATILPSPTSETVLTVAAFGVISFIVILVWVI 
ILVGVVSLRFKCRKSKESEDPQKPGSSGLSESCST 
ANGEKDSITLISMKNINMNNGKQSLSAEKVL 1 


3234 


A 


1169 


4292 


AGDCGRLGVGGSEFPWEGSALGASPLPPICLQSR 

TWLLRAPAPAELGELEEVAAGRGDVWEPFLDSP 

GREESLQEASPRLADHGSSSGGGWEVKRSQRLR 

RGPSSPRRPYQDMEYERRGGRGDRTGRYGATDR 

SQDDGGENRSRDHDYRDMDYRSYPREYGSQEG 

KHDYDDSSEEQSAEDSYEASPGSETQRRRRRRH 

RHSPTGPPGFPRDGDYRDQDYRTEQGEEEEEEED 

EEEEEKASNIVMLRMLPQAATEDDIRGQLQSHG 

VQAREVRLMRNKSSGQSRGFAFVEFSHLQDATR 

WNIEANQHSLNILGQKVSMHYSDPKPKINEDWL 

CNKCGVQNFKRREKCFKCGVPKSEAEQKLPLGT 

RLDQQTLPLGGRELSQGLLPLPQPYQAQGVLAS 

QALSQGSEPSSENANDTIILRNLNPHSTMDSILGA 

LAPYAVLSSSNVRVIKDKQTQLNRGFAFIQLSTIE 

AAQLLQBLQALHPPLT1DGKTINVEFAKGSKRDM 

ASNEGSRISAASVASTAIAAAQWAISQASQGGEG 

TWATSEEPPVDYSYYQQDEGYGNSQGTESSLYA 

HGYLKGTKGPGITGTKGDPTGAGPEASLEPGADS 

VSMQAFSRPQPGAAPGIYQQSAEASSSQGTAANS 

QSYTIMSPAVLKSELQSPTHPSSALPPATSPTAQE 

SYSQYPVPDVSTYQYDETSGYYYDPQTGLYYDP 

NSQYYYNAQSQQYLYWDGERRTYVPALEQSAD 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine t 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknovvn, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GHKETGAPSKEGKEKKEKHKTKTAQQIAKDME 

RWARSLNKQKENFKNSFQP1SSLRDDERRESATA 

DAGYAILEKKGALAERQHTSMDLPKLASDDRPS 

PPRGLVAAYSGESDSEEEQERGGPEREEKLTDW 

QKLACLLCRRQFPSKEALIRHQQLSGLHKQNLEI 

HRRAHLSENELEALEKNDMEQMKYRDRAAERR 

EKYGIPEPPEPKRRKYGGISTASVDFEQPTRDGLG 

SDNIGSRMLQAMGWKEGSGLGRKKQG1VTPIEA 

QTRVRG SGLG ARGSSYG VTSTES YKETLHKTM V 

TRFNEAQ 


3235 


A 


3 


1217 


PSFLNTGLGPTALGVLGGAGAGLMSNPSPQVPEE 

EASTSVCRPKSSMASTSRRQRRERRFRRYLSAGR 

LVRAQALLQRHPGLDVDAGQPPPLHRACARHD 

APALCLLLRLG ADPAHQDRHGDTALH A A A RQG 

PDAYTDFFLPLLSRCPSAMGIKNKDGETPGQILG 

WGPPWDSAEEEEEDDASKEREWRQKLQGELED 

EWQEVMGRFEGDASHETQEPESFSAWSDRLARE 

HAQKCQQQQREAEGSCRPPRAEGSSQSWRQQEE 

EQRLFRERARAKEEELRESRARRAQEALGDREP 

KPTRAGPREEHPRGAGRGSLWRFGDVPWPCPGG 

GDPEAMAAALVARGPPLEEQGALRRYLRVQQV 

RWHPDRFLQRFRSQIETWELGRVMG A VTALSQA 

LNRHAEALK 


3236 


A 


3 


1416 


GPASGMAEPTSDFETPIGWHASPELTPTLGPLSDT 

APPRDRWMFWAMLPPPPPPLTSSLPAAGSKPSSE 

SQPPMEAQSLPGAPPPFDAQILPGAQPPFDAQSPL 

DSQPQPSGQPWNFHASTSWYWRQSSDRFPRHQK 

SLNPAVKNSYYPRKYDAKFTDFSLPPSRKQKKK 

KRKEPVFHFFCDTCDRGFKNQEKYDKHMSEHTK 

CPELDCSFTAHEKIVQFHWRNMHAPGMKK1KLD 

TPEEIARWREERRKNYPTLANIERKKKLKLEKEK 

RG A VLTTTQ YGKMKGMSRHSQMAKIRSPG KNH 

KWKNDNSRQRAVTGSGSHLCDLKLEGPPEANA 

DPLGVLINSDSESDKEEKPQHSV1PKEVTPALCSL 

MSSYGSLSGSESEPEETPIKTEADVLAENQVLDSS 

APKSPSQDVKATVRNFSEAKSENRKKSFEKTNPK 

REKRLSQLSNVIRTKNTPSISLGNASSSGHST 


3237 


A 


3806 


2204 


FVGEQEGGCEAGAGRGAQTYPGEAGERWFGRR 

RRRGRVVSRKKMSLKSERRGIHVDQSDLLCKKG 

CGYYGNPAWQGFCSKCWREEYHKARQKQIQED 

WELAERLQREEEEAFASSQSSQGAQSLTFSKFEE 

KKTNEKTRKVTTVKKFFSASSRVGSKKEIQEAKA 

PSPSINRQTSIETDRVSKEFffiFLKTFHKTGQEIYK 

QTKLFLEGMHYKRDLSIEEQSECAQDFYHNVAE 

RMQTRGKVPPERVEKIMDQIEKYIMTRLYKYVF 

CPETTDDEKKDLAIQKRIRALRWVTPQMLCVPV 

NEDIPEVSDMVVKAITDIIEMDSKRVPRDKLACIT 

KCSKHIFNAIKITKNEPASADDFLPTLIYIVLKGNP 

PRLQSN1QYITRFCNPSRLMTGEDGYYFTNLCCA 

VAFIEKLDAQSLNLSQEDFDRYMSGQTSPRKQEA 

ESWSPDACLGVKQMYKNLDLLSQLNERQERIMN 

EAKKLEKDLIDWTDG1AREVQD1VEKYPLEIKPP 

NQPLAAIDSENVENDKLPPPLQPQVYAG 


3238 


A 


1373 


449 


VLSVCPTGVFRPAPCRMAFMKKYLLPILGLFMA 
YYYYSANEEFRPEMLQGKKVIVTGASKGIGREM 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G^GIycine, H=Histidine, 
1— Isolcucinc, Kj^Lysinc, L—Lcucinc, iVf=M ethionine, 
N=Asparagine, P=Proline, Q-Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










AYHLAKMGAHVVVTARSKETLQKVVSHCLELG 
AASAHYIAGTMEDMTFAEQFVAQAGKLMGGLD 
MLILNHITNTSLNLFHDDIHHVRKSMEVNFLSYV 
VLTVAALPMLKQSNGSIVVVSSLAGKVAYPMVA 
AYSASKFALDGFFSSIRKEYSVSRVNVSITLCVLG 
LIDTETAMKAVSGIVHMQAAPKEECALEIIKGGA 

LRQEEVYYDSSLWTTLLIRNPCRKILEFLYSTSYN 
MDRFINK 


3239 


A 


213 


422 


ERTMQLEIKVALNFIIFYLYNKLLW/QPLKKK*EA 
HWYPDKPLKGSGFHT/GEMVDPVGELAAKRSGL 
TVED 


3240 


A 


1255 


1425 


HESYH VNPNLCNP V APTSG AHSIG * K WPS WLG A 
VAHSCNPSTLVGRGGRJTRGQELR 


3241 


A 


161 


547 


PAGIGRSTAKTPGTPGSLEMENLKSGVYPLKEAS 
GCPGADRNLLVYSFYEKGPLTFRDVAIEFSLEEW 
QCLDTAQQDLYRKVMLENYRNLVFLAGIAVSKP 
DLITCLEQGKEPWNMKRHAMVDQPPGR 


3242 


A 


50 


241 


PLPARGKSTLPATFCSPSAPELASMSVVPPNRSQT 
GWPRGVTQFGNKYIQQTKPLTLERTINL 


3243 


A 


380 


702 


FVAYLKLPFFSQVCLFASSEMFFTISRKNMSQKLS 
LLLLVFGLIWGLMLLHYTFQQPRHQSSVKLREQI 

LDLSKRYVKALAEENKNTVDVENGASMAGYGK 
ITVEYF 


3244 


A 


37 


1391 


VLMDGRMMRSMRLREEESPGPSHTASCLCGSAP 

CILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSP 

GVESQLYKLPWVCEEGAGIPTVLQGHIDCGSLLG 

YRAVYRMCFATAAFFFFFTLLMLCVSSSRDPRA 

AIQNGFWFFKFLrLVGLTVGAFYIPDGSFTNIWFY 

FG V VG SFLF1LIQLVLLIDFAHS WNQR WLGKAEE 

CDSRAWYAGLFFFTLLFYLLSLAAVALMFMYYT 

EPSGCHEGKVFISLNLTFCVCVSIAAVLPKVQDA 

QPNSGLLQASVITLYTMFVTWSALSSIPEQKCNP 

HLPTQLGNETVVAGPEGYETQWWDAPSIVGLnF 

LLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQ 

QQQQVAACEGRAFDNEQDGVTYSYSFFHFCLVL 

ASLHVMMTLTNWYKPGETRKMISTWTAVWVKI 

CASWAGLLLYL 


3245 


A 


52 


426 


SSLGNEDDEILSLAKDITGMFVASHRKMRAHQV 
LTFLLLFVITSVASENASTSRGCGLDLLPQYVSLC 
DLDAIWGIVVEAAAGAGAL1TLLLMLILLVRLPF 
FKEKEKKSPVGLHFLFLLGTLGP 


3246 


A 


3 


515 


HE VCG SGCCCHCCAGGP VARQKALPRLRG VMS 
RFLNVLRSWLVMVSIIAMGNTLQSFRDHTFLYEK 
LYTGKPNLVNGLQARTFGIWTLLSSVIRCLCAIDI 
HNKTLYHITLWTFLLALGHFLSELFVYGTAAPTI 

GVLAPLMVASFSILGMLVGLRYLEVEPVSRQKK 
RN 


3247 


A 


1 


932 


ERLCFPCMQSKIYSYMSPNKCSGMRFPLQEENSV 

THHEVKCQGKPLAGIYRKREEKRNAGNAVRSA 

MKSEEQKIKDARKGPLVPFPNQKSEAAEPPKTPP 

SSCDSTNAAIAKQALKKPIKGKQAPRKKAQGKT 

QQNRKLTDFYPVRRSSRKSKAELQSEERKRIDELI 

ESGKEEGMK1DLIDGKGRGVIATKQFSRGDFWE 

YHGDLIEITDAKKREALYAQDPSTGCYMYYFQY 

LSKTYCVDATRETNRLGRLINHSKCGNCQTKLH 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanint C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Iso(cucine, K=Lysine, L-Leucine, M=Mcthioninc, 
N=Asparagine, P=Proltne, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, \V=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\= possible nucleotide insertion 










D1DGVPHLIL1ASRD1AAGEELLYDYGDRSKASIE 
AHPWLKH 


3248 


A 


3 


870 


PGSTISCSELKGTQCRATAGSRGRRPPMTCWLRG 

VTATFGRPAEWPGYLSHLCGRSAAMDLGPMRK 

SYRGDREAFEETHLTSLDPVKQFAAWFEEAVQC 

PDIGEANAMCLATCTRDGKPSARMLLLKGFGKD 

GFRFFTNFESRKGKELDSNPFASLVFYWEPLNRQ 

VRVEGPVKJCLPEEEAECYFHSRPKSSQIGAVVSH 

QSSV1PDREYLRKKNEELEQLYQDQEVPKPKSW 

GGYVLYPQVMEFWQGQTNRLHDRIVFRRGLPTG 

DSPLGPMTHRGEEDWLYERLAP 


3249 


A 


43 


1210 


TRVGRGESGLKMEVKPPPGRPQPDSGRRRRRRG 

EEGHDPKEPEQLRJCLFIGGLSFETTDDSLREHFEK 

WGTLTDCVVMRDPQTKRSRGFGFVTYSCVEEV 

DAAMCARPHKVDGRVVEPKRAVSREDSVKPGA 

HLTVKK.IFVGGIKEDTEEYNLRDYFEKYGKIETIE 

VMEDRQSGKKRGFAFVTFDDHDTVDKIVVQKY 

HTINGHNCEVKXALSKOEMOSAGSORGRGGGS 

GNFMGRGGNFGGGGGNFGRGGNFGGRGGYGG 

GGGGSRGSYGGGDGGYNGFGGDGGNYGGGPG 

YSSRGGYGGGGPGYGNQGGGYGGGGGYDGYN 

EGGNFGGGNYGGGGNYNDFGNYSGQQQSNYGP 

MKGGSFGGRSSGSPYGGGYGSGGGSGGYGSRRF 


3250 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKJHUREALQNVHEEVALRYY 

GCGLVIPEHLENCW1LDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAGIKNESHDIVVSNCVFNL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAOKIGFC 

PPRLVTANLITIQNKELERVIGDCRFVSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGE1VEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3251 


A 


32 


1175 


VAGRGDMAALRDAEIQKDVQTYYGQVLKRSAD 

LQTNGCVTTARPVPKHIREALQNVHEEVALRYY 

GCGLVIPEHLENCWILDLGSGSGRDCYVLSQLVG 

EKGHVTGIDMTKGQVEVAEKYLDYHMEKYGFQ 

ASNVTFIHGYIEKLGEAGDCNESHDIVVSNCVINL 

VPDKQQVLQEAYRVLKHGGELYFSDVYTSLELP 

EEIRTHKVLWGECLGGALYWKELAVLAQKIGFC 

PPRLVTAN L1TIQNKELERVIGDCRF VSATFRLFK 

HSKTGPTKRCQVIYNGGITGHEKELMFDANFTFK 

EGEIVEVDEETAAILKNSRFAQDFLIRPIGEKLPTS 

GGCSALELKDIITDPFKLAEESDSMKSRCVPDAA 

GGCCGTKKSC 


3252 


A 


1 


574 


PLGSNTAPALRVMVQAWYMDDAPGDPRQPHRP 

DPGRPVGLEQLRRLGVLYWKLDADKYENDPELE 

KIRRERNYSWMDIITICKDKLPNYEEKIKMFYEE 

HLHLDDE1RYILDGSGYFDVRDKEDQWIRIFMEK 

GDMVTLPAGIYHRFTVDEKNYTKAMRLFVGEPV 

WTAYNRPADHFEARGQYVKFLAQTA 


3253 


A 


2 


984 


ARAAAHCGICRLVRWWRKRRSVMGIQTSPVLLA 
SLGVGLVTLLGLAVGSYLVRRSRRPQVTLLDPNE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutatnine, R=Arginine, S=Serine, 
T-Threonine, V=Va!ine, \V=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










KYLLRLLDKTTVSHNTKRFRFALPTAHHTLGLPV 

GKHIYLSTRIDGSLVIRPYTPVTSDEDQGYVDLVI 

KVYLKGVHPKPPEGGKMSQYLDSLKVGDVVEF 

RGPSGLLTYTGKGHFN1QPNKKSPPEPRVAKKLG 

MIAGGTGITPMLQLIRAILKVPEDPTQCFLLFANQ 

TEBCDIILREDLEELQARYPNRFKLWFTLDHPPKD 

WAYSKGFVTADMIREHLPAPGDDVLVLLCGPPP 

MVQLACHPNLDKLGYSQKMRFTY 


3254 


A 


1 


968 


LQSAGEGVTHVLILLESPARPVAAVTQVQRRRY 

HRLSDMSMLAERRRKQKWAVDPQNTAWSNDD 

SKFGQRMLEKMGWSKGKGLGAQEQGATDHIKV 

QVKNNHLGLGATINNEDNWIAHQDDFNQLLAEL 

NTCHGQETTDSSDKKEKKSFSLEEKSKISKNRVH 

YMKFTKGKDLSSRSKTDLDCIFGKRQSKKTPEG 

DASPSTPEENETTTTSAFTIQEYFAKRMAALKNK 

PQVPVPGSDISETQVERKRGKKRNKEATGKDVE 

SYLQPKAKRHTEGKPERAEAQERVAKKKSAPAE 

EQLRGPCWDQSSKASAQDAGDHVQPA 


3255 


A 


173 


439 


GSAAMKVKIKCWNGVATWLWVANDENCGICR 

MAFNGCCPDCKVPGDDCPLVWGQCSHCFHMHC 

ILKWLHAQQVQQHCPMCRQEWKFKE 


3256 


A 


2 


377 


TAARRRQKGTAARRRQKGTLEEVVLPPRSCRVF 
WIHSGTTMSKVSFKITLTSDPRLPYKVLSVPESTP 
FTAVLKFAAEEFKVPAATSAIITNDGIGINPAQTA 
GNVFLKHGSELRIIPRDRVGSC 


3257 


A 


3 


1454 


GCSAAAAGAGSGPWAAQEKQFPPALLSFFIYNPR 

FGPREGQEENKILFYHPNEVEKNEKIRNVGLCEAI 

VQFTRTFSPSKPAKSLHTQKNRQFFNEPEENFWM 

VMVVRNPIIEKQSKDGKPVIEYQEEELLDKVYSS 

VLRQCYSMYKLFNGTFLKAMEDGGVKLLKERL 

EKFFHRYLQTLHLQSCDLLDIFGGISFFPLDKMTY 

LKIQSFINRMEESLNIVKYTAFLYNDQLIWSGLEQ 

DDMRIL YK YLTTS LFPRHIEPEL AGRDSPIRAEMP 

GNLQHYGRFLTGPLNLNDPDAKCRFPK1FVNTD 

DTYEELHLI\TinKAMSAAVCFMIDASVHPTLDFC 

rrldsivgpqltvlasd1ceqfninkrmsgsekep 
qfkfiy™hmnlaekstvhmrktpsvsltsvhpd 
lmkilgdinsdftrvdedeeiivkamsdywvvg 
kksdrrelyvilnqknanlievneevkklcatqf 

NNIFFLD 


3258 


A 


113 


1558 


APRGCSMPHRKKKPFIEKKKAVSFHLVHRSQRD 

PLAADESAPQRVLLPTQK1DNEERRAEQRKYGVF 

FDDDYDYLQHLKEPSGPSELIPSSTFSAHNRREEK 

EETLVIPSTGIKLPSSVFASEFEEDVGLLNKAAPV 

SGPRLDFDPDIVAALDDDFDFDDPDNLLEDDFIL 

QANKATGEEEGMDIQKSENEDDSEWEDVDDEK 

GDSNDDYDSAGLLSDEDCMSVPGKTHRAIADHL 

FWSEETKSRFTEYSMTS S VMRRNEQLTLHDERFE 

KFYEQYDDDEIGALDNAELEGSIQVDSNRLQEVL 
NDYYKFKAFNPVK T NT7 PPT FFiOnT PiWTNTPT fYPQ 

EEEEMITVVLEEAKEKWDCESICSTYSNLYNHPQ 
LIKYQPKPKQIRISSKTGIPLNVLPKKGLTAKQTE 
RIQMTNGSDLPKVSTQPRSKNESKEDKRARKQAI 
KEERKERRVEKKANKLAFKLEKRRQEKELLNLK 
KNVEGLKL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenyta(anine, C=Glycine, H-Histidine, 
l=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glu(amine, R~Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown J *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 


3259 


A 


3 


964 


QMEPGNDTQISEFLLLGFSQEPGLQPFLFGLFLSM 

YLVTVLGNLLIILATISDSHLHTPMYFFLSNLSFA 

DICVTSTTIPKMLMNIQTQNKVITYIACLMQMYF 

FILFAGFENFLLSVMAYDRFVAICHPLHYMVIMM 

PHLCGLLVLASWTMSALYSLLQILMVVRLSFCT 

ALEIPHFFCELNQVIQLACSDSFLNHMVIYFTVAL 

LGGGPLTGILYSYSKIISSIHAISSAQGKYKAFSTC 

ASHLSWSLFYGAILGVYLSSAATRNSHSSATAS 

VMYTWTPMLNPFIYSLRNKDIKRALGIHLLWGT 

MKGQFFKKCP 


3260 


A 


34 


2573 


IPFLKSCCCCCLFDFPPPPLDQVQEEECEVERVTE 

HGTPKPFRKFDSVAFGESQSEDEQFENDLETDPP 

NWQQLVSREVLLGLKPCEIKRQEVINELFYTERA 

HVRTLKVLDQVFYQRVSREGILSPSELRKJFSNLE 

DILQLHIGLNEQMKAVRKRNETSV1DQIGEDLLT 

WFSGPGEEKLKHAAATFCSNQPFALEMIKSRQK 

KDSRFQTFVQDAESNPLCRRLQLKDHPTQMQRL 

TKYPLLLDN1ATYTEWPTEREKVKKAADHCRQ1L 

NYVNQAVKEAENKQRLEDYQRRLDTSSLKLSEY 

PNVEELRNLDLTKRKMIHEGPLVWKVNRDKTID 

LYTLLLEDILVLLQKQDDRLVLRCHSKILASTAD 

SKHTFSPVIKLSTVLVRQVATDNKALFVISMSDN 

GAQIYELVAQTVSEKTVWQDLICRJMAASVKEQS 

TKPIPLPQSTPGEGDNDEEDPSKLKEEQHGISVTG 

LQSPDRDLGLESTLISSKPQSHSLSTSGKSEVRDL 

FVAERQFAKEQHTDGTLKEVGEDYQIA1PDSHLP 

VSEERWALDALRNLGLLKQLLVQQLGLTEKSVQ 

EDWQHFPRYRTASQGPQTDSVIQNSENIKAYHSG 

EGHMPFRTGTGD1ATCYSPRTSTESFAPRDSVGL 

APODSOASN1LVMDHMIMTPFMPTMFPEGGI DD 

SGEHFFDAREAHSDENPSEGDGAVNKEEKDVNL 

RISGNYLILDGYDPVQESSTDEEVASSLTLQPMT 

GDPAVESTHQQQHSPQNTHSDGAISPFTPEFLVQQ 

RWGAMEYSCFEIQSPSSCADSQSQ1MEYIHKIEA 

DLEHLKKVEESYTILCQRLAGSALTDKHSDKS 


3261 


A 


1 


2100 


AVEFAEGALTMAPWPELGDAQPNPDKYLEGAA 

GQQPTAPDKSKETNKTDNTEAPVTK1ELLPSYST 

ATLBDEPTEVDDPWNLPTLQDSGIKWSERDTKGK 

ILCFFQGIGRLILLLGFLYFFVCSLDILSSAFQLVG 

GKMAGQFFSNSSIMSNPLLGLVIGVLVTVLVQSS 

STSTSIVVSN4VSSSLLTVRAAIPIIMGANIGTSITNT 

IVALMQVGDRSEFRRAFAGATVHDFFNWLSVLV 

LLPVEVATHYLEIITQLIVESFHFKNGEDAPDLLK 

VITKPFTKJLIVQLDKKVISQIAMNDEKAKNKSLV 

KJWCKTFTNKTQINVTVPSTANCTSPSLCWTDGI 

QNWTMKNVTYKEN1AKCQHIFVNFHLPDLAVGT 

ILLILSLLVLCGCLIMIVKILGSVLKGQVATVIKKT 

INTDFPFPFAWLTGYLAILVGAGMTF1VQSSSVFT 

SALTPLIGIGVITIERAYPLTLGSNIGTTTTAILAAL 

ASPGNALRSSLQIALCHFFFNISGILLWYPIPFTRL 

PIRMAKGLGNISAKYRWFAVFYLIIFFFLIPLTVFG 

LSLAGWRVLVGVGVPVVFIIILVLCLRLLQSRCPR 

VLPKKLQNWNFLPLWMRSLKPWDAVVSKFTGC 

FQMRCCCCCRVCCRACCLLCGCPKCCRCSKCCE 

DLEEAQEGQDVPVKAPETFDNITISREAQGEVPA 
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SEQIO 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, 0=Leucine, M=M ethionine, 
N=Asparagine, P=Proline, Q^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V— Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










SDSKTECTAL 


3262 


A 


30 


1377 


SQQGSQPHRQGPPSLLTAPHSLDLPALPPGPRGS 

QGKLRRVLVPMSVKPSWGPGPSEGVTAVPTSDL 

GEIHNWTELLDLFNHTLSECHVELSQSTKRVVLF 

ALYLAMFVVGLVENLLVICVNWRGSGRAGLMN 

LYILNMAIADLGIVLSLPVWMLEVTLDYTWLWG 

SFSCRFTHYFYFVNMYSSIFFLVCLSVDRYVTLTS 

ASPSWQRYQHRVRRAMCAGIWVLSAHPLPEVV 

HIQLVEGPEPMCLFMAPFETYSTWALAVALSTTI 

T fiFT T PPPT TTWMVT TAPDT D HPnnDF QP U 14PT I 

LCAYVAVFVMCWLPYHVTLLLLTLHGTHISLHC 
HLVHLLYFFYDVIDCFSMLHCVINPILYNFLSPHF 
RGRLLNAVVHYLPKDQTKAGTCASSSSCSTQHSI 
IITKGDSQPAAAAPHPEPSLSFQAHHLLPNTSP1SP 
TQPLTPS 


3263 


A 


1 


919 


QARSPSVAAMASPQLCRALVSAQWVAEALRAP 
RAGQPLQLLDASWYLPKLGRDARREFEERHIPG 
AAFFDIDQCSDRTSPYDHMLPGAEHFAEYAGRL 
GVGAATHVVIYDASDQGLYSAPRVWWMFRAFG 

RAQLDPAF1KTYEDIKENLESRRFQVVDSRATGR 
FRGTEPEPRDG1EPGHIPGTVN1PFTDFLSQEGLEK 
SPEEIRHLFQEKKVDLSKPLVATCGSGVTACHVA 
LGAYLCGKPDVPIYDGSWVEWYMRARPEDVISE 
GRGKTH 


3264 


A 


1 


1398 


ARRSTPRTAPRASATRSAAGTMREIVHIQAGQCG 

NQIGAKFWEVISDEHGIDPTGSYHGDSDLQLERI 

NVYYNEAAGNKY VPRAIL VDLEPGTMDS VRSG P 

FGQIFRPDNFVFGQSGAGNNWAKGHYTEGAELV 

DSVLDVVRKESESCDCLQGFQLTHSLGGGTGSG 

MGTLLISKIREEYPDR1MNTFSVMPSPKVSDTVVE 

PYNATLSVHQLVENTDETYSIDNEALYD1CFRTL 

KLTTPTYGDLNHLVSATMSGVTTCLRFPGQLNA 

XW PITT A \7"MA/f\/PTTPP T ITEtnV/rD/TE' A PT TQPr.CAnv 
JJljJtvJVLrA V IN 1V1 V rr r JKJLJbLr Jr Mr ur AJr L. I oKu ov^V^ Y 

RALTVPELTQQMFDSKNMMAACDPRHGRYLTV 

AAIFRGRMSMKEVDEQMLNVQNKNSSYFVEWIP 

NNVKTAVCDIPPRGLKMSATFIGNSTAIQELFKRI 

SEQFTAMFRRKAFLHWYTGEGMDEMEFTEAES 

NMNDLVSEYQQYQDATADEQGEFEEEEGEDEA 


376S 


A 




ooz. 


WWFHARVT nPRlTPFFPril4WVMTP<2Fn AP AdTd 
w w jcjlj/ijv v i_fVjr rxxr CaCckjci w v ivt i r oxso/vtvAvj l \j 

RELEMLDSLLALGGLVLLRDSVEWEGRSLLKAL 

VKKSALCGEQVHILGCEVSEEEFREGFDSDrNNR 

LVYHDFFRDPLNWSKTEEAFPGGPLGALRAMCK 

RTDPWVTIALDSLSWLLLRLPCTTLCQVLHAVS 

HQDSCPGETPPSLFPLIHLPLPRSVPLFLSTLE 


3266 


A 


2 


884 


AAGAGADGREPASERASRAEPPAVAMGQNDLM 
GTAEDFADQFLRVTKQYLPHVARLCLISTFLEDG 
IRMWFQWSEQRDYIDTTWNCGYLLASSFVFLNL 

T nOT TflPVT VT QPXrEVfYV A peril PrTTIAT HTT AVC 

ILWDLKPLMRNLALGGGLLLLLAESRSEGKSMF 
AGVPTMRESSPKQYMQLGGRVLLVLMFMTLLH 
FDASFFSIVQNIVGTALMILVAIGFKTKLAALTLV 
VWLFAINVYFNAFWTIPVYKPMHDFLKYDFFQT 
MSVIGG1XLVVALGPGGVSMDEKKKEW 


3267 


A 


802 


1011 


ASTFCSAWKRRSTAALWWSGSRASRSHPRELGP 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

sequence 


Predicted end 

nucleotide 

location 

corresponding 

to last amino 

acid residue of 

peptide 


Amino acid sequence (A=Alaninc OCystcine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 

T — Icnloriftn o W=l v?c i n A 1=1 purine M=Mp(h irt n\ r» <» 
1 — ISOICUCJIlC, IV.— L«jrolUCf L/ - I^CULIIIC, 1M — J>ICII] JUL11 Jlc, 

N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possib1e nucleotide deletion, 
\-possible nucleotide insertion 










LCFVFGTAALS1RSMDVLSLFLEHGKLVFASGLSP 
RA 


3268 


A 


490 


679 


EDAWITNPSLSNARSTPSKPLCYTVLKEGQVVGV 
KTTKASNTREKLRPESERRMVKSFGDEVT 


3269 


A 


2 


796 


GSTHASGARPSLKRARSQRGRPLPSRALPSAHKD 

MTTNAGPLHPYWPQHLRLDNFVPNDRPTWH1LA 

GLFSVTGVLVVTTWLLSGRAAVVPLGTWRRLSL 

CWFAVCGFIHLVIEGWFVLYYEDLLGDQAFLSQ 

LWKEYAKGDSRY1LGDNFTVCMETITACLWGPL 

SLWVVIAFLRQHPLRFILQLVVSVGQIYGDVLYF 

LTEHRDGFQHGELGHPLYFWFYFVFMNALWLV 

LPGVLVLDAVKHLTHAQSTLDAKATKAKSKKN 


3270 


A 


17 


229 


GDTGPQILMSYLDSVASKLLQMVKKLSQSFCSNF 
KYLTKYSRKQVSDEIKKSRRTVESNPIFFKKNKKI 
Q 


3271 


A 


419 


553 


IQSGLSLCFADLSETPEGRAGVPGCPHSCDGVAS 
GRPCSPSSAG 


3272 


A 


1211 


1450 


FQFIQIELLNILQSLIRNQTQSPYNTTAYPAIDSVIT 
ILPFSFSCFF11TKCFGLSIFPSVIFFLHVYFILTLVVF 
YCC 


3273 


A 


59 


1562 


QAWSLQVALSPFFFPASPSNSFAAAVPQLLFPELP 

LPHVPGQESAKRRSARRFL1MSELTKELMELVW 

GTKSSPGLSDTIFCRWTQGFVFSESEGSALEQFEG 

GPCAVIAPVQAFLLKJCLLFSSEKSSWRDCSQEEQ 

KELLCHTLCDILESACCDHSGSYCLVSWLRGKTT 

EETASISGSPAESSCQVEHSSALAVEELGFERFHA 

LIQKRSFRSLPELKD A VLDQ Y SM WGNKFG VLLF 

LYSVLLTKG1ENIKNEIEDASEPLIDPVYGHGSQS 

LINLLLTGHAVSNVWDGDRECSGMKLLGIHEQA 

AVGFLTLMEALRYCKVGSYLKISKIPYLDCLASE 

THLTVFFAKDMALVAPEAPSEQARRVFQTYBPE 

DNGFIPDSLLEDVMKALDLVSDPEYTNLMKNKL 

DPEGLGIILLGPFLQEFFPDQGSSGPESFTVYHYN 

GLKQSNYNEKVMYVEGTAVVMGFEDPMLQTD 

DTPIKRCLQTKWPYIELLWTTDRSPSLN 


3274 


A 


186 


1358 


RVVHRFFKSSAFWPAEVKQPRGGPKTGSRKEGA 

GSRAPQPWRSFCGSVGAEGRMEKLRLLGLRYQ 

EYVTRHPAATAQLETAVRGFSYLLAGRFADSHE 

LSELVYSASNLLVLLNDGILRKELRKKLPVSLSQ 

QKLLTWLSVLECVEVFMEMGAAKVWGEVGRW 

LVIALIQLAKAVLRMLLLLWFKAGLQTSPPIVPL 

DRETQAQPPDGDHSPGNHEQSYVGKRSNRVVRT 

LQNTPSLHSRHWGAPQQREGRQQQHHEELSATP 

TPLGLQETIAEFLYIARPLLHLLSLGLWGQRSWK 

PWLLAGVVDVTSLSLLSDRKGLTRRERRELRRR 

TILLLYYLLRSPFYDRFSEARILFLLQLLADHVPG 

VGLVTRPLMDYLPTWQKIYFYSWG 


3275 


A 


575 


759 


SVYSASSCKCCNYRKTEQ1PDCEQPPASSMPERPS 
HESQPTPQMMPLSAPSRAEELGQRPG 


3276 


A 


7 


258 


KAAGHRLLLAAGHPSMPSSDCLLWEGSLELRPL 
QHISSLLVLVSTTCLFAFPRVP1AFESKSCLIYHCH 
CAFTVRHYMCSSHTG 


3277 


A 


9 


2221 


KLGVEPEEEGGGDDEEDAEAWAMELADVGAAA 

SSQGVHDQVLPTPNASSRVIVHVDLDCFYAQVE 

MISNPELKDKPLGVQQKYLVVTCNYEARKLGVK 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutaraic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
I— Isoleucine, K= Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop cod on, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










KLMNVRDAKEKCPQLVLVNGEDLTRYREMSYK 

VTELLEEFSPVVERLGFDENFVDLTEMVEKRLQQ 

LQSDELSAVTVSGHVYNNQSINLLDVLHIRLLVG 

SQIAAEMREAMYNQLGLTGCAGVASNKLLAKL 

VSGVFKPNQQTVLLPESCQHLIHSLNHIKEIPGIG 

YKTAKCLEALGINSVRDLQTFSPKILEKELGISVA 

QRIQKLSFGEDNSPVILSGPPQSFSEEDSFKKCSSE 

VEAKNK1EELLASLLNRLCQDERXPHTVRLTIRRY 

SSEKHYGRESRQCPIPSHVIQKLGTGNYDVMTPM 

VDE.MKLFRNMVNVKMPFHLTLLSVCFCNLKAL 

NTAKKGLIDYYLMPSLSTTSRSGKHSFKMKDTH 

MEDFPKDKETMIDFLPSGRJESTRTRESPLDTTNF 

SKEKDINEFPLCSLPEGVDQEVFKQLPVDIQEEIL 

SGKSREKFQGKGSVSCPLHASRGVLSFFSKKQM 

QDIPINPRDHLSSSKQVSSVSPCEPGTSGFNSSSSS 

YMSSQKDYSYYLDNRLKDERISQGPKEPQGFHF 

TNSNPAVSAFHSFPNLQSEQLFSRNHTTDSHKQT 

VATDSHEGLTENREPDSVDEKITFPSDIDPQVFYE 

LPEAVQKELLAEWKRTGSDFHIGHK 


3278 


A 


1 


876 


GLRLHVDLVEKPRTGIMAAETRNVAGAEAPPPQ 

KRYYRQRAHSNPMADHTLRYPVKPEEMDWSEL 

YPEFFAPLTQNQSHDDPKDKKEKRAQAQVEFAD 

IGCGYGGLLVELSPLFPDTLILGLEIRVKVSDYVQ 

DRIRALRAAPAGGFQNIACLRSNAMICHLPNFFY 

KGQLTKMFFLFPDPHFKRTKHKWRUSPTLLAEY 

AYVLRVGGLVYTITDVLELHDWMCTHFEEHPLF 

ERVPLEDLSEDPVVGHLGTSTEEGKKVLRNGGK 

NFPAIFRRIQDPVLQAVTSQTSLPGH 


3279 


A 


82 


2929 


TRTKRRLG REKAM A SPPRG WG CGELLLPFMLLG 

TLCEPGSGQIRYSMPEELDKGSFVGNIAKDLGLE 

PQELAERGVRJVSRGRTQLFALNPRSGSLVTAGRJ 

DREELCAQSPLCVVNFMLVENKMKIYGVEVEII 

DINDNFPRFRDEELKVKVNENAAAGTRLVLPFA 

RDADVGVNSLRSYQLSSNLHFSLDVVSGTDGQK 

YPELVLEQPLDREKETVHDLLLTALDGGDPVLSG 

TTHIRVTVLDANDNAPLFTPSEYSVSVPENIPVGT 

RLLMLTATDPDEGINGKLTYSFRNEEEKISETFQL 

DSNLGEISTLQSLDYEESRFYLMEVVAQDGGAL 

VASAKVWTVQDVNDNAPEVILTSLTSSISEDCL 

PGTVIALFSVHDGDSGENGEIACSIPRNLPFKLEK 

SVDNYYHLLTTRDLDREETSDYNITLTVMDHGT 

PPLSTESHIPLKVADVNDNPPNFPQASYSTSVTEN 

NPRGVSIFSVTAHDPDSGDNARVTYSLAEDTFQG 

APLSSYVSINSDTGVLYALRSFDYEQLRDLQLWV 

TASDSGNPPLSSNVSLSLFVLDQNDNTPEILYPAL 

PTDGSTGVELAPRSAEPGYLVTKVVAVDKDSGQ 

NAWLSYRLLKASEPGLFAVGLHTGEVRTARALL 

DRDALKQSLVVAVEDHGQPPLSATFTVTVAVAD 

RIPDILADLGSIKTPIDPEDLDLTLYLVVAVAAVS 

CVFLAFVIVLLVLRLRRWHKSRLLQAEGSRLAG 

VPASHFVGVDGVRAFLQTYSHEVSLTADSRKSH 

LIFPQPNYADTLLSEESCEKSEPLLMSDKVDANK 

EERRVQQAPPNTDWRFSQAQRPGTSGSQNGDDT 

GTWPNNQFDTEMLQAMILASASEAADGSSTLGG 

GAGTMGLSARYGPQFTLQHVLQGELGSDYRQN 
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SEQID 
NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

f^nrrAcnAftnl no 

currcspuuuiiig 
to first amino 
add residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 

to la^t Amino 

IV Idol MltllllU 

acid residue of 

peptide 

sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L/=Leurine, MHVlethionine, 
N~Asparagine, P^Proline, Q=Glutamine, R°Argtnine, S^Serine, 
■ — i in cu ui lie, y~ valine, vy— i rypiupiidij, i~ tyrosine, 

X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










VYIPGSNATLTNAAGKRDGKAPAGGNGNKKKS 
GKKEKX 


3280 


A 


149 


1288 


GTSQMSSHKGSVVAQGNGAPASNREADTAELAE 

LGPLLEEKGKRVIANPPKAEEEQTCPVPQEEEEE 

VRVLTLPLQAHHAMEKMEEFVYKVVVEGRWRVI 

PYDVLPDWLKDNDYLLHGHRPPMPSFRACFKSIF 

RIHTETGNIWTHLLGFVLFLFLGILTMLRPNMYF 

MAPLQEKVVFGMFFLGAVLCLSFSWLFHTVYCH 

bbKVbKi r i»KLD YbGlALLlMOSFvPWLYYSFYCS 

PQPRLIYLSIVCVLGISAIIVAQWDRFATPKHRQT 

RAGVFLGLGLSGWPTMHFTIAEGFVKATTVGQ 

MGWFFLMAVMYITGAGLYAARIPERFFPGKFDI 

WFQSHQIFHVLVVAAAFVHFYGVSNLQEFRYGL 

EGGCTDDTLL 


Jzol 


A 


i 
1 


557 


RPRRRQPSFSCRVLVLEDPPCFRFTNSMNQEKLA 

KLQAQVR1GGKGTARRKKKVVHRTATADDKKL 

QSSLKKLAVNNIAGIEEVNMIKDDGTVIHFNNPK 

VQASLSANTFAITGHAEAKPITEMLPGILSQLGAD 

SLTSLRKLAEQFPRQVLDSKAPKPEDIDEEDDDV 

PDLVENFDEASKNEAN 


3282 


A 


155 


1139 


HALGRRGGSQELSAAACGCFALRLRAPGSGRPA 

LAPGAAAFAGLGGAPRFPPRGSAAGRTMLLKEY 

RJCMPLTVDEYKIGQLYMISKHSHEQSDRGEGVE 

WQNEPFEDPHHGNGQFTEKRVYLNSKLPSWAR 

AVVPKIFYVTEKAWNYYPYTITEYTCSFLPKFSIH 

IETKYEDNKGSNDTIFDNEAKDVEREVCFIDIACD 

E1PERYYKESEDPKHFKSEKTGRGQLREGWRDSH 

QPIMCSYKLVTVKPEVWGLQTRVEQFVHKVVR 

DU^LluHKQAr A WVDEW YDM 1 MDDVREYEKN 

MHEQTN1KVCNQHSSPVDDIESHAQTST 


3283 


A 


159 


547 


1KSKLNQQVEVQESEWRLTEAKGPTMGKESGW 
DSGRAAVAAVVGGWAVGTVLVALSAMGFTSV 
GIAASSIAAKMMSTAAIANGGGVAAGSLVAILQS 
VOAAOLov loKVlOOrACi I ALGA WLGSPPSS 


3284 


A 


227 


637 


TSNSLLRPDRMSVMDLANTCSSFQSDLDFCSDCG 

SVLPLPGAQDTVTCIRCGFNINVRDFEGKVVKTS 

WFHQLGTAMPMSVEEGPECQGPVVDRRCPRCG 

HEGMAYHTRQMRSADEGQTVFYTCTNCKFQEK 

EDS 


3285 


A 


123 


1535 

• 


HRLSYDEAFAMANDPLEGFHEVNLASPTSPDLL 

GVYESGTQEQTTSPSVIYRPHPSALSSVPIQANAL 

DVSELPTQPVYSSPRRLNCAEISSISFHVTDPAPCS 

TSGVTAGLTKLTTRKDNYNAEREFLQGATITEAC 

DGSDDIFGLSTDSLSRLRSPSVLEVREKGYERLKE 

ELAKAQRELKLKDEECERLSKVRDQLGQELEEL 

TASLFEEAHKMVREANIKQATAEKQLKEAQGKI 

DVLQAEVAALKTLVLSSSPTSPTQEPLPGGKTPF 

KiCGHTRNKSTSSAMSGSHQDLSV 

DLSLYNEFRLWKDEPTMDRTCPFLDK1YQEDIFP 

PT TF^K^FI A^AVT PA VFTvTMTI ^IPPVni OPTPPV 

KASAVECGGPKKCALTGQSKSCKI11UKLGDSSN 

YYYISPFCRYRITSVCNFFTY1RY1QQGLVKQQDV 

DQMFWEVMQLRKEMSLAKLGYFKEEL 


3286 


A 


3 


589 


GPSQSMAAGELEGGKPLSGLLNALAQDTFHGYP 
GITEELLRSQLYPEVPPEEFRPrT^AKMRGILKSIAS 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E^Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K-Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=G)utamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










ADMDFNQLEAFLTAQTKKQGGITSDQAAVISKF 
WKSHKTKIRESLMNQSRWNSGLRGLSWRVDGK 
SOSRHSAOTHTPVATIFT FT PiKYfinF^FFT PI pen 

EVKVNQILKTLSEVEESISTLISQPN 


3287 


A 


50 


390 


LGAMAKHHPDLIFCRKQAGVAIGRLCEKCDGKC 
VICDSYVRPCTLVR1CDECNYGSYQGRCVICGGP 
GVSDAYYCKECTiQEKDRDGCPKIVNLGSSKTDL 
FYERKKYGFKKR 


3288 


A 


3 


428 


RTTFFRFRPCESLCGDMKLLTHNLLSSHVRGVGS 

RGFPLRLQATEVRICPVEFNPNFVARMIPKVEWS 

AFLEAADNLRLIQVPKGPVEGYEENEEFLRTMH 

HLLLEVEVIEGTLQCPESGRMFPISRGIPNMLLSE 

EETES 


3289 


A 


1 


1743 


AGCCRDTRFPTPRGPGSLCHNFCRSAACTVTRTI 

HGSPREDTGTPRSREMMFQDSVAFEDVAVSFTQ 

EEWALLDPSQKNLYRDVMQETFKNLTSVGKTW 

KVQNIEDEYKNPRRNLSLMREKLCESKESHHCG 

ESFNQIADDMLNRKTLPGITPCESSVCGEVGTGH 

SSLNTHIRADTGHKSSEYQEYGENPYRNKECKK 

AFSYLDSFQSHDKACTKEKPYDGKECTETFISHS 

CIQRHRVMHSGDGPYKCKFCGKAFYFLNLCLIH 

ERJHTGVKPYKCKQCGKAi^RSTTLPVHERTHTG 

VNADECKECGNAFSFPSEIRRHKRSHTGEKPYEC 

KQCGKVF1SFSSIQYHKMTHTGEKPYECKQCGK 

AFRCGSHLQKHGRTHTGEKPYECRQCGKAFRCT 

oJ^lA^ivnUDK 1 ri 1 nJJivr Y OLJ\A^L.UKAjr KwVoQLQl 

HERTHSGEKPHECKECGKVFKYFSSLRIHERTHT 

GEKPHECKQCGKAFRYFSSLHIHERTHTGDKPYE 

CKVCGKAFTCSSSIRYHERTHTGEKPYECKHCGK 

AFISNYIRYHERTHTGEKPYQCKQCGKAFIRASS 

CREHERTHTINR 


3290 


A 


2 


1350 


GRPRSSSDNRNFLRERAGLS S AA VQTRIGN S A A S 

RRSPAARPPVPAPPALPRGRPGTEGSTSLSAPAVL 

VVAVAVWVVVSAVAWAMANYIHVPPGSPEVP 

KLNVTVQDQEEHRCREGALSLLQHLRPHWDPQE 

VTLQLFTDGITNKLIGCYVGNTMEDVVLVRIYGN 

KTELLVDRDEEVKSFRVLQAHGCAPQLYCTFNN 

GLCYEFIQGEALDPKHVCNPAIFRLIARQLAKIHA 

IHAHNGWIPKSNLWLKMGKYFSLIPTGFADEDIN 

KRFT ^TYlP^OTT nPPMTWMFPTT CTvTT ricpwi 
ivivr l^oi^jj^oov^iLV^rJ/iiiVi i WJftxiSJilJLoJNIAjor V VL.v^rl 

NDLLCKMIYNEKQGDVQFIDYEYSGYNYLAYDI 

GNHFNEFAGVSDVDYSLYPDRELQSQWLRAYLE 

AYKEFKGFGTEVTEKEVEILFIQVNQFALASHFF 

WGLWALIQAKYSTIEFDFLGYAIVRFNQYFKMK 

PEVTALKVPE 


3291 


A 


102 


839 


PEAQTSAVLAREKGHLPTNOIEOEAPMQMASAQD 
ARYGQKDSSDQNFDYMFKLLIIGNSSVGKTSFLF 
i rvLJuar i o/vr vol v OJJJr Jv V lv I V r JvJN fciVKJivL^I 
WDTAGQERYRTITTAYYRGAMGFILMYDITNEE 
SFNAVQDWSTQIKTYSWDNAQVILVGNKCDME 
DERVISTERGQHLGEQLGFEFFETSAKDNINVKQ 
TFERLVDnCDKMSESLETDPAITAAKQNTRLKET 
PPPPQPNCAC 


3292 


A 


2 


4136 


DRPPWNSRVDDFVTNLIHLSSKGHISPAKDTSLQ 
QRTPAEMSPVLHFYVRPSGHEGAASGHTRRKLQ 



301 



WO 01/57190 



PCT/USO 1/04098 



SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Asparttc Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine^^Serine, 
T=Threonine, V=Vatine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GKLPELQGVETELCYNVNWTAEALPSAEETKKL 

MWLFGCPLLLDDVARESWLLPGSNDLLLEVGPR 

LNFSTPTSTNrVSVCRATGLGPVDRVETTRRYRLS 

FAHPPSAEVEAIALATLHDRMTEQHFPHPIQSFSP 

ESMPEPLNGPrNILGEGRLALEKANQELGLALDS 

WDLDFYTKRFQELQRNPSTVEAFDLAQSNSEHS 

RHWFFKGQLHVDGQKLVHSLFESIMSTQESSNP 

NNVLKFCDNSSAIQGKJEVRFLRPEDPTRPSRFQQ 

QQGLRHVVFTAETHNFPTGVCPFSGATTGTGGRI 

RDVQCTGRGAHVVAGTAGYCFGNLHIPGYNLP 

WEDLSFQYPGNFARPLEVAIEASNGASDYGNKF 

GEPVLAGFARSLGLQLPDGQRREWIKJPIMFSGGI 

GSMEADHISICEAPEPGMEWKVGGPVYRIGVGG 

GAASSVQVQGDNTSDLDFGAVQRGDPEMEQKM 

NRVIRACVEAPKGNPICSLHDQGAGGNGNVLKE 

LSDPAGAIIYTSRFQLGDPTLNALEIWGAEYQESN 

A L L L RSPN RDFLTHVS ARERCPACF VGTITGDRRI 

VLVDDRECPVRRNGQGDAPPTPPPTPVDLELEW 

VLGFCMPRKEFFLQRKPPMLQPLALPPGLSVHQA 

LERVLRLPAVASKRYLTNKVDRSVGGLVAQQQC 

VGPLQTPLADVAVVALSHEELIGAATALGEQPV 

KSLLDPKVAARLAVAEALTNLVFALVTDLRDVK 

CSGNWMWAAKJLPGEGAALADACEAMVAVMA 

ALGVAVDGGKDSLSMAARVGTETVRAPGSLVIS 

AYAVCPDITATVTPDLKHPEGRGHLLYVALSPG 

QHRLGGTALAQCFSQLGEHPPDLDLPENLVRAFS 

ITQGLLKDRLLCSGHDVSDGGLVTCLLEMAFAG 

NCGLQVDVPVPRVDVLSVLFAEEPGLVLEVQEP 

DLAQVLKRYRDAGLHCLELGHTGEAGPHAMVR 

VSVNGAVVLEEPVGELRALWEETSFQLDRLQAE 

PRCVAEEERGLRERMGPSYCLPPTFPKASVPREP 

GGPSPRVAILREEGSNGDREMADAFHLAGFEVW 

DVTMQDLCSGAIGLDTFRGVAFVGGFSYADVLG 

SAKGWAAAVTFHPRAGAELRRFRKRPDTFSLGV 

CNGCOLLALLGWVGGDPNEDAAEMGPnSOPAR 

PGLLLRHNLSGRYESRWASVRVGPGPALMLRG 

MEGAVLPVWSAHGEGYVAFSSPELQAQIEARGL 

APLHWADDDGNPTEQYPLNPNGSPGGVAGICSC 

DGRHLAVMPHPERAVRPWQWAWRPPPFDTLTT 

SP WLQLFINARN WTLEGSC 


3293 


A 


65 


642 


GVRGFWAGTMASRAGPRAAGTDGSDFOrfRFRV 

AMHYQMSVTLKYEIKKLIYVHLVIWLLLVAKMS 

VGHLRLLSHDQVAMPYQWEYPYLLSILPSLLGLL 

SFPRNNISYLVLSMISMGLFS1APLIYGSMEMFPA 

AQQLYRHGKAYRFLFGFSAVSIMYLVLVLAVQV 

HAWQLYYSKKLLDSWFTSTQEKKHK 


3294 


A 


35 


1821 


SQRSCPRSPSSPAPPWARCSNPDSRTGGVPVPRA 

WSAGGPALGLMAAPVRLGRKRPLPACPNPLFVR 

WLTEWRDEATRSRHRTRFVFQKALRSLRRYPLP 

LRSGKEAKILQHFGDGLCRMLDERLQRHRTSGG ! 

DHAPDSPSGENSPAPQGRLAEVQDSSMPVPAQP 

KAGGSGSYWPARHSGARVILLVLYREHLNPNGH 

HFLTKEELLQRCAQKSPRVAPGSARPWPALRSLL 

HRNLVLRTHQPARYSLTPEGLELAQBCLAESEGLS 

LLNVGIGPKEPPGEETAVPGAASAELASEAGVQQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny!alanine,G=Glycine, H=Hi$tidine, 
I=IsoleucJne, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










QPLELRPGEYRVLLCVDIGETRGGGHRPELLREL 
QRLHVTHTVRKLHVGDFVWVAQETNPRDPANP 
GELVLDHIVERXRLDDLCSSIIDGRFREQKFRLKR 
CGLERRVYLVEEHGSVHNI SI PFSTI I OAVTMTn 

V1DGFFVKRTADDCESAAYLALLTRGLQRLYQGH 

TLRSRPWGTPGNPESGAMTSPNPLCSLLTFSDFN 

AGAIKNKAQSVREVFARQLMQVRGVSGEKAAA 

LVDRYSTPASLLAAYDACATPKEQETLLSTIKCG 

RLQRNLGPALSRTLSQLYCSYGPLT 


3295 


A 


2 


1115 


EFHPHTQVSGLLTPQLQEPDVWSPSRGQPVSLHL 
PGKGAPEVKEMAWWKSWIEQEGVTVKSSSHFN 
PDPDAETLYKAMKGIGTNEQAIIDVLTKRSNTQR 
QQIAKSFKAQFGKDLTETLKSELSGKFERL1VAL 

MYPPYRYEAKELHDAMKGLGTKEGVIIEILASRT 
KNOLRFTMKAYFFDYns^I FFTYIO A HT^nvr t;i?t 

LVCLLQGSRDDVSSFVDPALALQDAQDLYAAGE 

K1RGTDEMKFITILCTRSATHLLRVFEEYEKIANK 

SIEDSIKSETHGSLEEAMLTVVKCTQNLHSYFAE 

RLYYAMKGAGTRDGTL1RNIVSRSEIDLNLIKCH 

FKKMYGKTLSSMIMEDTSGDYKNALLSLVGSDP 


3296 


A 


1 


838 


GTRGGVGPGDNGGVEAGAKPGAAAIPLRGDGS 

GETGPGRVAPGEVRGSPRGHVAGPEGPREVLFFF 

FLPSSKPASEVINEYSWKVDFLKGMLQAEKLTSS 
SEKALANOFI A PGR VPTTA R PP VP a TiTTA/m no 

RARYTSEMRSELLGTDSAEPEMDVRKRTGVAGS 
QPVSEKQSAAELDLVLQRHQNLQEBCLAEEMLGL 
ARSLKTNTLAAQSVIKKDNQTLSHSLKMADQNL 
EKLKTESERLEQHTQKSVNWLLWAMLIIVCFIFIS 
MILFIRJMPKLK 


3297 


A 


46 


617 


HKOPAGFT GLWT GTFTYTTSFPfJPFTFfU m oua 

TGIPGSPACRQPVVGLHSLHNYRMAMVSAMSW 
VLYLWISACAMLLCHGSLQHTFQQHHLHRPEGG 
TCEVIAAHRCCNKNRJEERSQTVKCSCLPGKVAG 
TTRNRPSC VDA SI VIGK WWCEMEPCLEGEECKTL 
PDNSG WMC ATGNKIKTTR1HPRT 


3298 


A 


157 


748 


IOPPDPRNMTLAA YKEKMKFI PT VST FPSPFI a n 

PLNKSSYKYEADTVDLNWCVISDMEVIELNKCT 

SGQSFEVILKPPSFDGVPEFNASLPRRRDPSLEEIQ 

KKLEAAEERRKYQEAELLKHLAEKREHEREVIQ 

KAIEENNNFIKMAKEKLAQKMESNKENREAHLA 

AMLERLQEKDKHAEEVRKNKELKEEASR 


3299 


A 


5 


892 

• 


TQLPAPLSGVLSRLQLGSGAPLLTWVQETAGVA 
GGAPRRRTPVTMWRLLARASAPLLRVPLSDSWA 
LLPASAGVKTLLPVPSFEDVSIPEKPKLRFIERAPL 
VPKVRREPKNLSDIRGPSTEATFFTEGNFATT AT a 

GGYLITVVGITEMMRLTimSMDPKNMFAlWVP 
APFKPITRKSVGHRMGGGKGAIDriYVTPVKAGR 
LWEMGGRCEFEEVQGFLDQVAHKLPFAAKAVS 
RGTLEKMRKDQEERERNNQ1NTWTFER1ATANML 
GIRKVLSPYDLTHKGKYWGKFYMPKRV 


3300 


A 


2 


1847 


FVAGGPRGSGSAAETMPEIRVTPLGAGQDVGRS 
CILVSL^GKNVMLDCGMHMGFNDDRRFPDFSYI 
TQNGRLTDFLDCVIISHFHLDHCGALPYFSEMVG 
YDGPIYMTHPTQAICPILLEDYRKIAVDKKGEAN 
rTTSQMIXDCMKXVVAVHLHQTVQVDDELEDCA 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteme, D=Aspartic Acid, 
E=Glutamic Acid, F= Phenylalanine, G-Glycine, H=Histidinc, 
l=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Serine, 
T=Threonine, V=*Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 






.• 




YYAGHVLGAAMFQIKVGSESVVYTGDYNMTPD 

RHLGAAWIDKCRPNLLITESTYATTIRDSKRCRE 

RDFLKKVHETVERGGKVLIPVFALGRAQELCILL 

ETFWERMNLKVPrYFSTGLTEKANHYYKLFIPWT 

NQKIRKTFVQRNMFEFKH1KAFDRAFADNPGPM 

VVFATPGMLHAGQSLQIFRKWAGNEKNMVIMP 

GYCVQGTVGHKILSGQRKLEMEGRQVLEVKMQ 

VEYMSFSAHADAKGIMQLVGQAEPESVLLVHGE 

AKKMEFLKQKIEQELRVNCYMPANGETVTLPTS 

PSIPVGISLGLLKREMAQGLLPEAKKPRLLHGTLI 

MKDSNFRLVSSEQALKELGLAEHQLRFTCRVHL 

HDTRKEQETALRVYSHLKSVLKDHCVQHLPDGS 

VTVESVLLQAAAPSEDPGTKVLLVSWTYQDEEL 

GSFLTSLLKKGLPQAPS 


3301 


A 


2 


349 


CIRTEPAAAFRRLGALSGAAALGFASYGAHGAQ 
FPDAYGKELFDKANKHHFLHSLALLGVPHCRJCP 
LWAGLLLASGTTLFCTSFYYQALSGDPSIQTLAP 
AGGTLLLLGWLALAL 


3302 


A 


59 


1184 


LRRNCSALGGLFQTIISDMKGSYPVWEDFINKAG 

KLQSQLRTTVVAAAAFLDAFQKVADMATNTRG 

GTREIGSALTRMCMRHRSIEAKLRQFSSALIDCLI 

NPLQEQMEEWKKVANQLDKDHAICEYKKARQEI 

KKKSSDTLKLQKKAKKGRGDIQPQLDSALQDVN 

DK YLL LEETEKQ A VRKA LIEERG RFCTF1 SMLRP 

VIEEEISMLGEITHLQTISEDLKSLTMDPHKLPSSS 

EQVILDLKGSDYSWSYQTPPSSPSTTMSRKSSVC 

SSLNSVNSSDSRSSGSHSHSPSSHYRYRSSNLAQQ 

APVRLSSVSSHDSGFISQDAFQSKSPSPMPPEAPN 

QRRKEKREPDPNGGGPTTASGPPAAAEEAQRPRS 

M 


3303 


A 


511 


958 


AGRGGPGKPVSWSSGPGSPGQTQRRSWVKSTRG 
HSSLLPPSQDFVAGLSVILRGTVDDRLNWAFNLY 
DLNKDGCITKEEMLDIMKSIYDMMGKYTYPALR 
EEAPREHVESFFQKMDRNKDGVVTIEEF1ESCQK 
DENIMRSMQLFDNVI 


3304 


A. 


40 


432 


ISEAASGAFQAR*FYQM\LEQKTDALGKQSVNRG 
FTKDKTLSSIFNIEMVKEKTAEEIKQIWQQYFAA 
KDTVYAVIPAEKFDLIWNRAQSCPTFLCALPRRE 
G YEFF VGQ WTGTELHFHCTYK YSDPEGKA 


3305 


A 


2 


483 


LDACSTGPYSRSTHASADAWADAWVVVVLKVV 
GMTLFLLYFPQIFNKSNDGF1 Tl RSYGTVSQIFGS 
RSPSPNGFITTRSYGTVCPKDWEFYQARCFFLIHL 
*\SSWNESWDFCKGKGCTLAIVDNSETLKLLHDL 
1TOAEKKYIALPYRSSKYMSTCNGTF 


3306 


A 


2 


872 


TLSSACLIGDAWKELTIVAGAVSNQLLVWYPAT 

ALADNKPVAPDRRISGHVGIIFSMSYLESKGLLA 

TASEDRSVRIWKGGDLRVPGGRVQNIGHCFGHS 

ARVWQVI<XLENYLISAGEDCVCLVWSHEGEILQ 

AHlGHQGRGniAIAAHERQAWVITGGDDSGIRL 

WHLVuKO Y KuLG/DLuoLLQ Vr** ARY TQGCDb 

GWLLATAGSD*YRGPVSL*RRGQVLGAAARG*T 

FPVLLPAGGSSWSRGLRIVCYGQWGRSCQGCPH 

QHSNCCCGPDPVSWEGAQLELGPAWL 


3307 


A 


2 


927 


RTSRVEKGLRKAGAAVTMESDEWFSQALPANTS 
AQKAEL1ALTQ AIR WGKDINVNTDSR Y A FATVH 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, D=Aspartic Acid, " 
E=Glutamic Acid, F=Phenylalanine, G=G»ycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










VRGAICQERRLLTSAEKA1KNKNPPSSKPNRSSS\F 
WGTTCDQVNAKQGPKPSPGHRLRRNLPGEKWEI 
Ur 1 K V ivrriyAU Y K Y IX V L VDTFSG WTEAFATK 

NETVNMVVKFLLNEIIPRHGLPVAIGSDNGPAFA 

LSIV*SVSKALNIQWKLHCAYRPQSSGQVERMNC 

TLKNTLTKLILETGVNWVSLLPLALLRVRCTPYW 

AGFLPFEIMYGRVLPILPKLRDAQLAKISQTNLLO 
YLQSP 


3308 


A 


490 


1077 


iNor oLriJr M UN huir 1 bL6DSSD THDEGEVQ AF YE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDUFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVIDAEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3309 


A 


490 


1077 


in ai*:>L,L;r NUiNJbDlr 1 bLSDSSDTHDEGEVQAF YE 

DLSGRQYVNEVFNFSVDKLYDLLFTNSPFQRDF 

MEQRRFSDIIFHPWKKEENGNQSRVIPYTITLTNP 

LEHKTATVRETQTMYKASQESECYVIDAEVLTH 

DVPYHDYFYTINRYTLTRVARNKSRLRVSTELRY 

RKQPWGLVKTFIEKNFWSGLEDYFRHL 


3310 


A 


2 


1198 


SPLCHPGLSRER/S*SEAKLRSGRYC*KRQVEAPL 

* RPGL * TMA A SDTERDGL APEKTSPDRDKKKEQS 

EVSVSPRASKHHYSRSRSRSRERKRKSDNEGRKH 

RSRSRSKEGRRHESKDKSSKKHKSEEHNDKEHSS 

DKGRERLNSSENGEDRHKRKERKSSRGRSHSRS 

RSRERRHRSRSRERKKSRSRSRERKKSRSRSRER 

J^bKbKiKbRKRRIRSRSRSRSRHRHRTRSRSRTR 

SRSRDRKKRIEKPRRFSRSLSRTPSPPPFRGRNTA 

ivuj/\yiiAJ^AKKl^bKAI<U<XQBQREKjEMVEK 

EIAAAAAATGGSVLNVAALLASGTQVTPQ1AMA 

AQMAALQAKALAETGIAVPSYYNPAAVNPMKF 

AEQEKKRKMLWQGKKEGDKSQSAGNMGKN 


3311 


A 


177 


4 


PIQIPPRITPPRPSPHLLTPRTGSSPPPPRAPSPPHPT 

POP A T-TFlPPPT CAWT CPUTi/T 


3312 


A 


3 


426 


LESPRH*PPCWGPLIWALTVSSVPSPTPELSCILKS 

P/RPAPPV/PCJI WPQI T CD A DDnCCrm T ot onnnn 

r / ivr/\^r v /rvji> W r oL,L,or Ar r V^boOPLLOLSPCPG 

AGQWPSPLSPAPPPSSDPLSGLSPCPGAGPRSSP\S 
ASAPCRAVPf <sPR R r twppht cwmxi roTPDon^ 

NL 


3313 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 
IAPVCTPAWVTQRDFFRKKK 


3314 


A 


162 


2 


QLQNLASRGCL*SQLLRRLRRENRLNPGGGGCSE 


3315 


A 


466 


1 


PRKRESWWGERLP/PRGFPPAAEDAPAPGWKGR 
KHASRTARAHVFHPIRQSIRSPVRGRPGDPRAAH 
TRSAGTRLQCKASRGG*GKGPAPTR*EGGPGSAP 
APLPASSGCSLFPDSSPWTPPPPAPGAAAAQP**T 
PRCPAALRAGAHIGRVGRPY 


3316 


A 


3 


2307 


NHLGTLMQNWDSSSRVPFSSGQHSTQSFPPSLMS 

KSNSMLQKPTVAYVRPMDGQESMEPKLSSEHYSS 

QSHGNSMTELKPSSKAHLTKLKIPSQPLDASASG 

DVSCVDEILKEMTHSWPPPLTAIHTPCKTEPSKFP 

FPTKESQQSNFGTGEQKRYNPSKTSNGHQSKSM 

LKDDLKLSSSEDSDGEQDCDKTMPRSTPGSNSEP 

SHHNSEGADNSRDDSSSHSGSESSSGSDSESESSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to fast amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenytalanine, C=Glycine, H=Histidine, 
I=Iso!euctne, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Gtutamine, R=Arginine, S^Serine, 
T=Thrconine, V=Valine, VV^Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










SDSEANEPSQSASPEPEPPPTNKWQLDNWLNKV 

NPHKVSPASSVDSNIPSSQGYKKEGREQGTGNSY 

TDTSGPK£TSSATPGR\APKPIQKGSESGRGRQKS 

PAQSDSTTQRRTVGKKQPKKAEKAAAEEPRGGL 

KJESETPVDLASSMPSSRHKAATKGSRKPN1KKES 

KSSPRPTAEKKKYKSTSKSSQKSREIIETDTSSSDS 

DESESLPPSSQTPKYPESNRTPVKPSSVEEEDSFFR 

QRMFSPMEEKELLSPLSEPDDRYPLIVKIDLNLLT 

RIPGKPYKETEPPKGEKKNVPEKHTREAQKQASE 

KVSNKGKJIKiiKNEDDNRASESKKPKTEDKNSA 

GHKPSSNRESSKOSAAKFKDLI PSPAGPVP^KDP 

KTEHGSRKRTISQSSSLKSSSNSNKETSGSSKNSS 

STSKQKKTEGKTSSSSKEVKVKAPSSSSNCPPSAP 

TLDSSKPRRTKLVFDDRNYSADHYLQEAKKLKH 

NADALSDRFEKAVYYLDAVVSFIECGNALEKNA 

QESKSPFPMYSETVDLI 


3317 


A 


496 


2 


NLLQDEICLVHSYPYDWRTQETCGY1VPARQWFI 

N\TRDIKTAAKELLKKVKFIPGSALNGMVEMMD 

RRPYWCISRQRVWGVPIPVFHHKTKDEYLINSQT 

TEHIVKLVEQHGSDIWWTLPPEQLLPKEVLSEVG 

GPDALEYVPGQDILDIWFDSGTSWSYVLPGPD 


3318 


A 


2 


512 


/a vv i UjVjuoivoL/yv^nnr i in i vjr u I I I vJivj_r r ilyl/ 

SCWPDPSRNTELAFESQLWLCVQLVAIAILTLTF 

GKLSGWVSVPWLLIFSMILFIFLLGYAWFSSHTSP 

LYWDCLLMRGHEITEQPMKAEVRAGSIMVKEAIF 

LFRXGHSKGKiFLLFFLPFLOVHKTFPTTDGFHW 

AP 


3319 


A 


407 


1 


SSLHRSPRPASPLPVPEAP\SFLPVPAPKPSALPPFS 
LSGAPSSASTFSPHSSPSPASPTPAPSPQSPFPSRPT 
SPPSLTPTRRPPLPADRRGPHLLYQPLHAPLEAAA 
TGPE/PSAAAGRLPRPRPPWRAAYPASR 


3320 


A 


4037 


3432 


OMSEAVAEKMLOYRRDTAGWKICRFGNGVSVS 

WRPSVEFPG>ILYRGEGIVYGTLEEVAVDCVKPAV 

GGLRVKWDENVTGFEIIQSITDTLCVSRTSTPSAA 

MKLISPRDFVDLVLVKRYEDGTISSNATHVEHPL 

CPPKPGr^RGFNHPCGCFCEPLPGEPTKTNLVTFF 

HTDLSGYLPQhTVVDSFFPRSMTRFYANLQKAVK 


3321 


A 


37 


360 


SHSASGAGRPAAPAADLRPAPNGQRPGPRLGAR 
ALWLPPRGRPDEAGRLPGEHLPQVPWDPGLTRS 
PSPRGPCRGAARAGHVGETPAPWGCPPPCAWEH 
KGPGSEGTP 


3322 


A 


1 


420 


AIVEDKHSGRSYDITSDLGNVLTSTSIAKTVNG*A 

ESSDSGAESDEEDAQEDLMGAYHSDIDKKMMKI 

VADHKNLEV1VTNGYDKDGFVHDIQNDIHASSSL 

NGRSTVHVK^nDENLGQTGKSAVClTlQDINDDH 

VEDVT 


3323 


A 


8 


459 


DTLSLNCTLPETLPMTPSF * LSFL*FPGLARA KSJP 

TKTYSNEWTLWYRPPD1LLGSTDYSTQIDMW*G 

QVEVWQGPCGKGGGLVTTATQPAAFLFTVPSLP 

RGVGC1FYEMATGRPLFPGSTVEEQLHFIFRILSE 

EAWALCAVETHR 


3324 


A 


1276 


466 


PGSTHASAWTIY*L*IILSNATEVDhIWSKPPPFFP 
AGAPPASSSSSSSSSSPPTVSTAPPLIPPPGFPPPPG 
APPPSL1PTIESGHSSGYDSRSARAFPYGNVAFPH 
LPGSAPSWPSLVDTSKQWDYYARSSSSSSSSSSSS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I-lsoleucine, K=Lysine, k=Leucine, M=Methionine, 
N=Asparag»ne, P=ProIine, OGIutamine, R^Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










SSSPRDRDRER*RTR£RERERDHSPTPSVFNSDEE 
RYRYREYAERGYERHRASREKEERHRERRHREK 
EETRHKSSRSNSRRRHESEEGDSHRRHKHKKSKR 
SKEGKEAGSEPAPEQESTEATPAE 


3325 


A 


266 


3312 


TCLFSASCSSLPSPSSSFALLSTENTQRTYRVNPD 

GSLRVTFASGMEIGLSSEPHILAGAVNPTLGKCNI 

SLPGEHNANLIS VL* *GEQGCA*NVFHISFS* AHN 

RNLLSIDFDHITRTGKIYDDHRKFTLR1LYDQTGR 

PILWSPVSRYNEVNITYSPSGLVTFIQRGTWNEK 

MEYDQSFL*SPQL*LSIICYSAFVSFQSVMLLLHS 

QRRYIFEYDQPDCLLSVTMPSMVRHSLQTMLSV 

GYYRNIYTPPDSSTSFIQDYSRDGRLLQTLHLGTG 

RRVLYKYTKQARLSEVLYDTTQVTLTYEESSGD 

LSDSSTLIA*LLTVFVLVPAGPLIGRQIFRFSEEGL 

VNARFDYSYNNFRVTSMQAVINETPLPIDLYRYV 

DVSGRTEQFGKFSVINYDLNQVITTTVMKHTKIF 

SANGQVIEVQYEILKAIAYWMT1QYDNVGRMVI 

CDIRVGVDANITRYFYEYDADGQLQTVSVNDKT 

QWRYSYDLNGNINLLSHGKSARLTPLRYDLRDRI 

TRLGEIQYKMDEDGFLRQRGNDIFEYNSNGLLQ 

KAYNKASGWTVQYYYDGLGRRVASKSSLGQHL 

QFFYADLTNPIRVTHLYNHTSSEITSLYYDLQGH 

LIAMELSSGEEYYVACDNTGTPLAVFSSRGQVIK 

EILYTPYGDIYHDTYPDFQV1IGFHGGLYDFLTKL 

VHLGQRDYDVVAGRWTTPNHHIWKQLNLLPBCP 

FNLSTKLIKYGIFHFLFLILCLTDIRSWLELFGFQL 

HNVLPGFPKPELENSPSI*QMSNSMLHLLCASLS* 

TILGIQCELQKQLRNFISLDQLPMTPRYNDGRCLE 

OUiv^r'Kr AA Vr5> Vr GKGIKJ^AIKDGIVTADIIGVA 

NEDSRRLAA1LNNAHYLENLHFTIEGRDTHYFIK 

LGSLEEDLVLIGNTGGRRILENGVNVTVSQMTSV 

LNGRTRRFADIQLQHGALCFNIRYGTTVEEEKNH 

VLEIARQRAVAQAWTKEQRRLQEGEEGIRAWTE 

GEKQQLLSTGRVQGYDGYFVLSVEQ 


3326 


A 


290 


1041 


KACLHLLSSFLTSNFLFNPLLPDSLYSVEARSQRA 

NLGPCRRJKJU.QTLMRLAAGFQYSSHKDPSLSAK 

nJvri I u i JrllNriAKOr W r U w V (j * K 1 ADUoCGRGPD 

GAHHPGPKSSSWRASRLLPGLGGSHHLDAYVGR 

DLECGTPAPLQLEIPPQPRGHPAPIPTGQAGPRDS 

GPGASP*VETRPLTDGRR*PGVRPVGWTPAHPAG 

TLRPRGAVEPSVSACGKWAPSPTSQGCCEGRCD 


3327 


A 


1 


418 


CSECGKSFCKKSKFIIHQRTHTGEKPYECNQCGK 
SFCQKGTLTVHQRTHTGEKPYECNECGKNFYQK 

T T47 TOt^ORTWQriCl^PVPf^CV/^/^l/'ClJOi^V'T'tJrT tau 
j_.rLL.iy riyiv. i noUJblSJr Y cLvO Y CO ivor lA^Jv I HJL I y H 

QRTHSGERPYVCHDCGKTFSQKSALNDHQKIHT 
GVKLY 


3328 


A 


1 


270 


VTRKLPIF1 VDAFTARAFRG SPAADCLLENELDED 

\/TLTOk^T A V? QLTA 17 1 DVT UDTnxn: a r^D pnrr«i 
iVinyJSaAJtvtiVlI^ 

IWFTPTTDLQILTSSILPSEL 


3329 


A 


45 


419 


EELSCWQIWQQIANDLTRCQDSMI^SQCHKQG 
Di^YQVGTEI^IQISEDENYIVNKADGPNNTGNP 
EFPILRTQDSWRKTFLTESQRLNRDQQISIKNKLC 
QCKKGVDPIGWISHHDGHRVHKR 


3330 


A 


64 


430 


FWRNFTGLAPAAAVATTTSSSTMRFTSISNSLTST 
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SEQ ID 

NO: 




Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, C=Clycine, H=Histidinc, 
I=Isoleucine, K=Lysine, L=Leucine, M-Metfaionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine > S=Serine, 
T=Threonine, V= Valine, \V=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










AAIGLSFTTSTTTTATFTTNTTTTITSGFTVNQNQ 
LLbKurbNLVFY Ibi V5>VV 1 IrVM L YGHLEGLIN 
EGNLELEIKRRLSSQATQ 


3331 


A 


3 


407 


TFGCSCTDCFFQKCCPAEAGVLLAYNKNQQIKIP 
PGTPIYECNSRCQCGPDCPNRIVQKGTQYSLCIFR 
TSNGRGWGVKTLVKIKRMSFVMEYVGEVITSEE 
AbKKUl^r YUNIxajI 1 YLrULL) YboLJbr 1 VUAAKY 


3332 


A 


25 


461 


PAADFVLQARPTRADILGIHSKYDEVRKAGACFY 
KMTGLGPGPQALYNGEPFKJ1EEMNIKJELKMAVL 
QKJV1MDAS V YLvjKE VF LGTLNDRTN ALDFLMDR 
WIN V VrKJUN 1 L1JLK1 N^YLNLLoibv 1 AUAbDro 
TFFFLDSQDKSA 


3333 


A 


317 


54 


AW11FLPPLTSCPLWAPGTKHKTILEARSGLGPIK 
AYPRLGPPTPGEPEAPAQDRTFHCEICNVKVNSK 
V i^bKv^HlooJKJKJrl bl V Ur V 


3334 


A 


304 * 


410 


AGPSLPSNLRQIFQSLPPFMDILLLLLFFM1IFA1 


3335 


A 


19 


418 


VESRNSRVQPRVRLNDRTNAIDFLMDRNNVVPRI 
NTL1LRTNQQYLNLISTSVTADVEDFSTFFFLDSQ 
DKSAVIAKNMYYLTQDDESIISAATLWIIADFDK 
PSGRKLLFNALKHMITSVHSRVGIIYNPFF 


3336 


A 


1 


1003 


PSSYSSDELSPGEPLTSPPWAPLGAPERPEHLLNR 

VLERLAGGATRDSAASDILLDDIVLTHSLFLPTEK 

FLQELHQYFVRAGGMEGPEGLGRKQACLAMLL 

HFLDTYQGLLQEEEGAGH11KDLYLLIMKDESLY 

QGLREDTLRLHQLVETVELK1PEENQPPSKQVKP 

LFRHFRRIDSCLQTRVAFRGSDEIFCRVYMPDHS 

YVT1RSRLSASVQDILGSVTEKLQYSEEPAGREDS 

L1LVAVSSSGEKVLLQPTEDCVFTALGINSHLFAC 

1 KJL)b YbAL VPLrbEIQVSPGDTEIHRV EPED V ANH 

LTAFHWELFRCVHELEFVDYVFHGE 


3337 


A 


444 


43 


KILLCLANQFPDISFCPALPAVVALLLHYS1DEAE 
CFEKACRILACNDPGRRL1DQSFLAFESSCMTFGD 
LVNKYCQAAhLKJ^MVAVSEDVLQVYADW 
FGELPLCYFARVFDVFLVEGYKVLYRVALAXXF 


3338 


A 


1 


398 


FRGKVRGRSAEMPGSDTALTVDRTYSDPGRHHR 
CKSRVERHDMNTLSLPLNIRRGGSDTNLNFDVPD 
GILDFHKVKLTADSLKQKILKVTEQIKJEQTSRDG 
NVAEYLKLVNNADKQQAGRIKQVFEKKNQK 


3339 


A 


1 


665 


AAAASNWGLITNIVNSIVGVSVLTMPFCFICQCGI 
VLGALLLVFCSWMTHQSCMFLVKSASLSKRRTY 
AGLAFHAYGKAGKMLVETSMIGLMLGTCIAFYV 

V lu xjlXj o JNr r AKJLr Or V u O J r KMr bbr A V oLCI 
VLPLSLQRmiMASIQSFSAMALLFYTVFMFVIVL 
SSLKHGLFSGQWLRRVSYVRWEGVFRCIPIFGMS 

V A PnQn\/7 DTVFkQT TYCDC\/ 


3340 


A 


198 


367 


LLPLQVLQEAFSRCVAVLTRSSKPSDMSVQVCG 
Y1SKCYSVAAQFEECREKITEMP 


3341 


A 


562 


277 


HSVIKRTPRKYLAEIVLDDDFSNKEHLKEKLDEYI 
KLWNGLVKVrlWERMGLIQARSlGAQKAKLGQ 
VLIYLDAHCEVAVNWYAPT VAPISKDR 


3342 


A 


385 


2 


NLTWWPLFlU)VSFYT\n3LIMLUFFLDNVlMWWE 
SLLLLTAYFCYVVFMKFNVQVEKWVKQNIII^RN 
KVVKVTAPEAQAKPSAARDKJDEPTLPAKPRLQR 
GGSSASLHNSLMRNSIFQNK1HTLDPHV 


3343 


A 


1 


385 


FRVDNSffiWKDVFIISSERSFKLDSLKCGTWYKV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence <A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G^Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Le urine, M=Methtonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KLAAKNSVGSGRISEIIEAKTHGREPSFSKDQHLF 
THINSTHARLNLQGWNNGGCPJTAIVLEYRPKGT 
WAWQGLRANSSGEVFLTELREATWY 


3344 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3345 


A 


351 


147 


SPACITSSLSQHIADPRAAPTEVKVRVMNSTAISL 
QWNRVYSDTVQGQLREYRVRKPAPDSPNYPAH 


3346 


A 


3 


1509 


AGIRHEAPPTTSNRHRRQIDRGVTHLNISGLKMP 

RGIAIDWVAGNVYWTDSGRDVIEVAQMKGENR 

KTLISGMIDEPHAIVVDPLRGTMYWSDWGNHPK 

IETAAMDGTLRETLVQDNIQWPTGLAVDYHNER 

LYWADAKLSVIGSIRLNGTDPIVAADSKRGLSHP 

FSIDVFEDYIYGVTYINNRVFKIHKFGHSPLVNLT 

GGLSHASDVVLYHQHKQPEVTNPCDRKKCEWL 

CLLSPSGPVCTCPNGKRLDNGTCVPVPSPTPPPD 

APRPGTCNLQCFNGGSCFLNARRQPKCRCQPRY 

TGDKCELDQCWEHCRNGGTCAASPSGMPTCRCP 

CRCLPGFLGDRCQYRQCSGYCENFGTCQMAAD 
GSRQCRCTAYFEGSRCEVNKCSRCLEGACVVNK 
OSGDVTCNPTnGR V A P^PT TPVGWPQlsJGGQr'Tlv/f 

NSKMMPECQCPPHMTGPRCEEHVFSQQQPGHIA 
SIL1P 


3347 


A 


974 


666 


SPEMESHPITQAGVQWHHLSSLQPLPPGFK*FSCF 
SLPE*LGYRHVPPCLANSVFSVEMG\FLHVGQAG 
LELLTSGDLPALASQSAGITGXSHRARPENGFENIF 


3348 


A 


1 


1171 


LSKJTMPVICNEPLSFIQRLTEYM*HTYF1HRPSSL 

SDPVDRMQCVAAFAVSAVASQWERTGKPFNPLL 

GETYELVRDDLGFRLISEQVSHHPPISAFHAEGLN 

NDFIFHGSIYPKLKFWGKSVEAEPKGTITLELLEH 

NEAYTWTNPTCCVHNIIVGKLWIEQYGNVEIINH 

KTGDKCVLNFKPCGLFGKELHKVEGYIQDKSKK 

KLCALYGKWTFPT YS VDP ATFD A VK"K"TsmK'T<r>JT 

EEKXNSKQMSTSEELDE3V1PVPDSESVFIIPGSVLL 

WRIAPRPPNSAQMYNFTSFAMVLNEVDKDMESV 

IPKTDCRLRPDIRAMENGEIDQASEEKKRLEEKQ 

RAARKNRSKSEEDWKTRWFHQGPNPYNGAQD 

W1YSGSYWDRNYFNLPDIY 


3349 


A 


403 


497 


NFASSSGKYLRTQKIKCLNNKFTPFPTTEKK*SQS 
VRPP*SNRIY*ILQS*NISFS*LPN*NFASSSGKYLR 
TQK1KCLNNKFTPFPTTEKK 


3350 | 


A 


1 


712 


GAPAQDCICLPFPFHSSFLESDIRKPARRKIQTTNP 
DFLLLLFMS VP V VS A PPFPPP A FG^ft HGP P\C A W 

ARPAAVHEHHSPRDCGHLPDVIRSSLGGWQPH*P 
AQPENRLL*LLPVE*GHQHPTVSPVP*AGSPGGAS 
G WPGPGQA WRVRVPGPHPLCPPASPPSPVQQ* *E 
SVAAGSGLPGCVLCAAGRRPGPLPLLCVEVGQA 
LPPGAWVSSSGORPGLTHPLAYSHGPVP<?FG 


3351 


A 


1 


428 


MAAVVAATALKGRGARNARVLRGILAGATANK 

ASHNRTRALQSHSSPEGKEEPEPLSPELEYIPRKR 

GKNPMKAVGLAWAIGFPCGILLFILTKJIEVDKDR 

VKQMKARQN1VDILSNTGEYESQRFRASSQSAPSP 

DVGSGVQT 


3352 


A 


2 


841 


RTLFRGRRRMDDWSl^HPSTAESKAPTPKFDLL 
ASNFPPLPGSSSRMPGELVLENRMSDVVKGVYK 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteioe, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylnIanine,C=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine f L=Leurine, M-Methionine, t 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S^Serinc, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










EKDNEELTISCPVPADEQTECTSAQQLNMSTSSP 
CAAELTALSTTQQEKDL1EDSSVQKDGLNQTTIP 
VSPPSTTKPSRASTASPCNNNINAATAVALQEPR 
KLSYAEVCQKPPKEPSSVLVQPLRELRSNVVSPT 
KNEDNGAPENSVEKPHEKPEARASKDYSGFRGN 
IIPRGAAGKIREQRRQFSHRAIPQGVTRRNGKEQ 

vnfDDD CDF 

Y VrrKorK. 


3353 


A 


1054 


587 


IATPTWTAPLTATPTPAHQYGPARVPNGAPRLEP 

PPGKRECRVGQYVVDLTSFEQLALPVLRNADCS 

SGPGQRVCVIDEIGKMELFSQLFIQAVRQTLSTPG 

TIILGTIPVPKGKPLALVEEIRNRKDVKVFNVTKE 

NRNHLLPDIVTCVQSSRK 


3354 


A 


56 


1268 


GMEPVGCCGECRGSSVDPRSTFVLSNLAEVVER 

VLTFLPAKALLRVACVCRLWRECVRRVLRTHRS 

VTWISAGLAEAGHLEGHCLVRVVAEELENVRILP 

HTVLYMADSETFISLEECRGHKRARKRTSMETA 

LALEKLFPKQCQVLGIVTPGIVVTPMGSGSNRPQ 

EIEIGESGFALLFPQIEGIKIQPFHFIKDPKNLTLER 

HQLTEVGLLDNPELRVVLVFGYNCCKVGASNYL 

QQWSTFSDMNIILAGGQVDNLSSLTSEKNPLDI 

DASGVVGLSFSGHRIQSATVLLNEDVSDEKTAEA 

AMQRLKAANIPEHNTIGFMFACVGRGFQYYRAK 

GN VEADAFRKFFPS VPLFGFFGNG E1GCDRI VTG 

NFILRKCNEVKDDDLFHSYTTIN4ALIHLGSSIC 


3355 


A 


1 


707 


GTSSGLGGDRLAAPGPSPPSFYPQGRGERAYDIY 

SRLLRERIVCVMGPIDDSVASLVIAQLLFLQSESN 

KKPIHMYINSPGGVVTAGLAIYDTMQY1LNPICT 

WCVGQAASMGSLLLAAGTPGMRHSLPNSRJMIH 

QPSG G AUG Q ATDI Al Q AEEIMKLKKQL YN I Y AKH 

TKQSLQVIESAMERDRYMSPMEAQEFG1LDKVL 

VHPPQDGEDEPTLVQKEPVEAAPAAEPVPAST 


3356 


A 


352 


338 


FNWFCRNLHMPSFLV*PGMCGLLAKHLSFHIVG 

A T7T IT/1 f^\J A AT PI/FA \7 A *nni/l/ A V A nrUTlXIVXI* 

Ar LI 1 /Lu V A ALCKr A V A * PRKKA Y ADr Y RN Y N * 
IKEFEVRKANISQSTK 


3357 


A 


1 


403 


ALGSCGGLLGTGLLKGTMSGTLWSKG1FAGYKR 
RIRIQREHTAVLKIEGWYARDETEFYLRMICANV 
YKANNNTVTPVLTPDKTRVMWRKVTQAHGIS1 
MVRAQFRTNLPADAIGHRJRMML* PSRMYTTEPS 


3358 


A 


71 


2897 


FCSKDKCCLYLPDSINRSKSCTAKPGAHSQDRHA 

VMDSERQVKDTDDEESPKRSIRDSGYIDCWDSER 

SDSLSPPRHGRDDSFDSLDSFGSRSRQTPSPDVVL 

RGSSDGRGSDSESDLPHRKLPDVKKDDMSARRT 

SHGEPKSAVPFNQYLPNKSNQTAYVPAPLRKKK 

AEREEYRKSWSTATSPAGLGKKALQDYGPRTVPV 

S\DDAESTSMFDMRCEEEAAVQPHSRARQEQLQ 

LINNQLREEDDKWQDDLARWKSRKRSVSQDLIK 

KEEERKKMEKLLAGEDGTSERRKSIKTYREIVQE 

KERRERELHEAYKNARSQEEAEGILQQYIERFTIS 

EAVLERLEMPKILERSHSTEPNLSSFLNDPNPMK 

YLKv^v^oLPPrKi , 1 A 1 Vfc 1 1 lAKAo VLJD 1 oMoACjo 

GSPSKTVTPKAVPMLTPKPYSQPKNSQDVLKTFK 

VDGKVSVNGETVHREEEKERECPTVAPAHSLTK 

SQMFEGVARVHGSPLELKQDNGSIEIN1KKPNSV 

PQELAATTEKTEPNSQEDKNDGGKSRJCGNIELAS 

SEPQHFTTTVTRCSPTVAFVEFPSSPQLKNDVSEE 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
i iMucucine, iv— juysine, jl— Leucine, iV!=Methionjne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop cod on, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










KDQKKJPENEMSGKVELVLSQKWKPKSPEPEAT 

LTFPFLDKMPEANQLHLPNLNSQVDSPSSEKSPV 

TTPFKFWAWDPEEERRRQEKWQQEQERLLQER 

YQ\KEQDK\LKEE\WEKAQKEVEEEERRYYEEEP* 

IREDPWPFTVSSSSADQLSTSSSMTEGSGTMNK1 

DLGNCQDEKQDRRWKKSFQGDDSDLLLKTRES 

DRLEEKGSLTEGALAHSGNPVSKGVHEDHQLDT 

EAGAPHCGTNPQLAQDPSQNQQTSNPTHSSEDV 

KPKTLPLDKSINHQIESPSERRKSISGKKLCSSCGL 

PLGKGAAMIIETLNLYFHIQCFRCGMCKGQLGDA 

VSGTDVRJRNGLLNCNDCYMRSRSAGOPTTL 


3359 


A 


3 


368 


EVTASREGRGACAWECGSSRGPWGLLRGTFAPV 
RAATP*S*LPKGSLRHRP*/CPPPVHLPPKSSCPPR 

AWAGRATSM*TSSYSSEYQPQTP*ALVTLPPRSY 
YLLTHLLTLTHLHHQILFEP 


3360 


A 


2 


392 


ARGIGSLGRDHSGSGGGTGMAGAWVRKAADYV 
RSKDFRDYLMSTHFWGPVANWGLPIAAITDMK\ 
KSPEIISRRMTFAL*CYSLTFVRFAHYVQ\PWNWL 
MLGCHTAVDFDQLISSMPCISHGMTASASAL 


3361 


A 


4619 


532 


LLLGRANSPPYNSVVRTLPPATLLLRRAGWESF 

WSCQSRSPWPPRPEVRAPAKGPRGVAGAAGACS 

AGARLGDAAGGDPASGQAARGCGARAPRGLGR 

TARARDTAMEDAGAAGPGPEPEPEPEPEPEPAPE 

PEPEPKPGAGTSEAFSRLWTDVMGILDGSLGNID 

DLAQQYADYYNTCFSDVCERMEELRKRRVSQD 

LEVEKPDASPTSLQLRSQIEESLGFCSAVSTPEVE 

RKNPLHKSNSEDSSVGKGDWKKKNKYFWQNFR 

KNQKGIMRQTSKGEDVGYVASEITMSDEERIQL 

MMMVKEKMITIEEALARLKEYEAQHRQSAALDP 

ADWPDGSYPTFDGSSNCNSREQSDDETEESVKF 

KRLHKXVNSTRRVRKKLIRVEEMKKP\STEGGEE 

HVFENSPVLDERSALYSGVHKKPLFFDGSPEKPP 

EDDSDSLTTSPSSSSLDTWGAGRKLVKTFSKGES 

RGLIKPPKKMGTFFSYPEEEKAQKVSRSLTEGEM 

KKGLGSLSHGRTCSFGGFDLTNRSLHVGSNNSDP 

MGKEGDFVYKEVIKSPTASRISLGKKVKSVKET 

MRKRMSKKYSSSVSEQDSGLDGMPGSPPPSQPD 

PEHLDKPKLKAGGSVESLRSSLSGQSSMSGQTVS 

TTDSSTSNRESVKSEDGDDEEPPYRGPFCGRARV 

HTDFTPSPYDTDSLKLKKGDIIDIISKPPMGTWMG 

LLNNKVGTFNFIYVDVLSEDVEEKPKRPTRRRRK 

GRPPQPKSVEDLLDRJNLKEHMPTFLFNGYEDLD 

TFKLLEEEDLDELNIRDPEHRADLLTAVELLQEY 

DSNSDQSGSQEKLLVDSQGLSGCSPRDS*CYESS 

ENLENGKTRKASLLSAKSSTEPSLKAFSRNQLGN 

YPTLPLMKSGDALKQGQEEGRLGGGLAP\DTSKS 

CDPPGC*LVLN^CNRRKPPSFPSCRSOETL\EGPQ 

TVDTWPRSHSLDDLQVEPGAEQDVPTEVTEPPPQ 

IVPEVPQKTTASSTKAQPLEQDSAVDNALLLTQS 

KRFSEPQKLTTKKLEGSIAASGRGLSPPQCLPRNY 

DAQPPGAKHGLARTPLEGHRKGHEFEGTHHPLG 

TKEGVDAEQRMQPKIPSQPPPVPAKKSRERLANG 

LHPVPMGPSGALPSPDAPCLPVKRGSPASPTSPSD 

CPPALAPRPLSGQALGSPPSTRPPPWLSELPENTS 

LQEHGVKLGPALTR\KVSCARGVDLETLTENKL\ 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E*=Glutamic Add, F=PhcnylaIanine, G^GIycine, H-Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










HAEGIRSSRREPYS*LRHGRCGI\P\EALVQRYAED 

LDQPERDVAANMDQIRVKQLRKQHRMAfPSGGL 

TEICRKPVSPGCIS\SVSDWLIS1GLPMYAGTLSTA 

GFSTL\SQVPSLSHTCLQEAG\ITEERHIRK\LLSAA 

RLFKLPPGPEAM 


3362 


A 


I 


4653 


FRGGVGYAHTLHLLPFAGSSVVLARARRTDRWT 

SGLVEMATLSLTVNSGDPPLGALLAVEHVKDDV 

SISVEEGKENILHVSENVIFTDVNSILRYLARVAT 

TAGLYGSNLMEHTEIDHWLEFSATKLSSCDSFTS 

TINELNHCLSLRTYLVGNSLSLADLCVWATLKG 

NAAWQEQLKQKKAPVHVKRWFGFLEAQQAFQS 

VGTKWDVSTTKARVAPEKJCQDVGKFVELPGAE 

MGKVTVRFPPEASGYLHIGHAKAALLNQHYQV 

NFKGKLIMRFDDTNPEKEKEDFEK V I LED V AML 

HIKPDQFTYTSDHFETIMKYAEKLIQEGKAYVDD 

TPGEQIKAEREQRffiSKHRKNPIEKNLQMWEEMK 

KGSQFGHSCCLRAKIDMSSNNGCMRDPTLYRCK 

IQPHPRTGN*Y\NV\YPTYDFACPIVDSIEGVTHAL 

RTTEYHDRDEQFYWIIEALGIRKPYIWEYSRLNL 

NNTVLSKRKLTWFVNEGLVDGWDDPRFPTVRG 

VLRRGMTVEGLKQF1AAQGSSRSVVNMEWDKI 

WAFNKKV1DPVAPRYVALLKKEVIPVNVPEAQE 

EMKEVAKHPKNPEVGLKPVWYSPKVFIEGADAE 

TFSEGEMVTFINWGNLNITKIHKNADGKIISLDAK 

LNLENKDYKXTTKVTWLAETTHALPIPVICVTYE 

HLITKPVLGKDEDFKQYVNKNSKHEELMLGDPC 

LKDLKKGDIIQLQRRGFFICDQPYEPVSPYSCKEA 

PCVLIYIPDGHTKEMPTSGSK£KTKVEATKNETS 

APFKERPTPSLNNNCTTSEDSLVLYNRVAVQGD 

VVRELKAKKAPKEDVDAAVKQLLSLKAEYKEK 

TGQEYKPGNPPAEIGQNISSNSSASILESKSLYDE 

VAAQGEVVRKLKAEKSPKAKINEAVECLLSLKA 

QYKEKTGKEYIPGQPPLSQSSDSSPTRNSEPAGLE 

TPEAKVLFDKVASQGEVVRKLKTEKAPKDQVDI 

AVQELLQLKAQYKSLIGVEYKPVSATGAEDKDK 

KKKEKENKSEKQNKPQKQNDGQRKDPSKNQGG 

GLSSSGAGEGQGPKKQTRLGLEAKKXEENLADW 

YSQVITKSEMIEYHDISGCYILRPWAYAIWEAIKD 

FFDAEIKKLGVENCYFPMFVSQSALEKEKTHVA 

DFAPEVAWVTRSGKTELAEPIAIRPTSETVMYPA 

YAKWVQSHRDLPIKLNQWCNVVRWEFKHPQPF 

LRTREFLWQEGHSAFATMEEAAEEVLQILDLYA 

QVYEELLAIPWKGRKTEKEKFAGGDYTTTIEAF 

ISASGRAIQGGTSHHLGQNFSKMFEIVFEDPKIPG 

EKQFAYQNSWGLTTRTIGVMTMVHGDhfMGLVL 

PPRVACVQVVIIPCGITNALSEEDKEALIAKCNDY 

RRRLLSVNIRVRADLRDNYSPGWKFNHWELKG 

VPIRLEVGPRDMKSCQFVAVRRDTGEKLTVAEN 

EAETK1QA1LEDIQVTLFTRASEDLKTHMVVANT 

MEDFQKJLDSGKJVQIPFCGEIDCEDWIK^ 

QDLEPGAPSMGAKSLCIPFKPLCELQPGAKCVCG 

KNPAKYYTLFGRSY 


3363 


A 


3797 


1514 


LGGAAPET^4PFPVTTQGSQQTQPPQKHYGITSPIS 
LAAPKETDCVLTQK\LI\ETLKPFGGFLKKEEGTA 
SRRNFNFGKN* INLVKEWIRRNQ^PCAKNLPQSVA 
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SEQ n> 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-AIaoine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=G1ycine> H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










ENVXGGKIFT/FLGSYRL/GEVHTKGADIDGVCVF 

APRHVDRSDFFT\SFYDKLKLQEEVKDLRAVEEA 

FVPVIKLCFDGIEIDELFARLALQTIPEDLDLRDDS 

LLKKLDIRCIRSLNGCRVTDE1LHLVPN1DNFRLT 

LRAIKLWAKRHNIYSN1LGFLGGVSWAMLVART 

CQLYPNAIASTLVHKFFLVFSKWEWPNPVLLKQP 

EECNLNLPVWDPRVNPSDRYHLMPIITPAYPQQN 

STYNVSVSTRMVMVEEFKQGLAITDEILLSKAE 

WSKLFEAPNFFQKYKHYIVLLASAPTENQRLEW 

VGLVESKIRILVGSLEKNEFITLAHVNPQSFPAPK 

ENPDKEEFRTM WVIGL VFKKTENSENLS VDLTY 

DIQSFTDTVYRQArNSKMFEVDMKIAAMHVKRK 

QLHQLLPNHVLQKKKKHSTEGVKLTALNDSSLD 

LSMDSDNSMSVPSPTSATKTSPLNSSGSSQGRNS 

PAPAVTAASVTNIQATEVSVPQVNSSESSGGTSSE 

SIPQTATQPAISPPPKPTVSRVVSSTRLVNPPPRSS 

GNAATSGNAATKIPTPIVGVKRTSSPHKEESPKK 

TKTEEDETSEDANCLALSGHDKTEAKEQLDTETS 

TTQSETIQTAASLLASQKTSSTDLSDIPALPANPIP 

VIKNSIKLRLNR 


3364 


A 


54 


3073 


SARTMSYDYHQNWGRDGGPRSSGGGYGGGPAG 

GHGGNRGSGGGGGGGGGGRG/WQGPASRAPER 

PRNRHVVREKTGAEEQ/WKRRGKREL/LVHMDE 

RREEQIVQLLNSVQAKNDKESEAQISWFAPEDHG 

YGTEVSTKNTPCSENKLDIQEKKLINQEKKMFRJ 

RNRSYIDRDSEYLLQENEPDGTLDQKLLEDLQKK 

KNDLRYIEMQHFREKLPSYGMQKELVNLIDNHQ 

VTVISGETGCGKTTQVTQFILDNYIERGKGSACRI 

VCTQPRRISAISVAERVAAERAESCGSGNSTGYQI 

RLQSRLPRKQGSILYCTTG1ILQWLQSDPYLSSVS 

HIVLDEIHERNLQSDVLMTVVKDLLNFRSDLKVI 

LMSATLNAEKFSEYFGNCPMIHIPGFTFPVVEYLL 

EDVIEKIRYVPEQKEHRCQFKRGFMQGHVNSQE 

KEEKEAIYKERWPDYVRELRRRYSASTVDVIEM 

MEDDKVDLNLIVALIRYIVLEEEDGAILVFLPGW 

DNISTLHDLLMSQVMFKSDKFLIIPLHSLMPTVN 

QTQVFKRTPPGVRKIVIATNIAETSITIDDVVYVED 

GGKEKETHFDTQNNISTMSAEWVSKANAKQRKG 

RAG\RVQPGSLLFICINGS*EASLLGWTIQLPEIF/R 

GTPLEELCLQIKVLRLGGI/GLFLSRLMDPPSNEA 

VLLSIRQLXRSLNALDKQEELTPLGVHLARLPVEP 

fflGKMILFGALFCCLDPVLTIAASLSFKDPFVIPLG 

KEK1ADARRKELAKDTRSDHLTVVNAFEGWEEA 

RRRGFRYEKDYCWEYFLSSNTLQMLHNMKGQF 

AEHLLGAGFVSSRNPKDPESNINSDNEKIIKAVIC 

AGLYPKVAKIRLNLGKKRKMVKVYTKTDGLVA 

VHPKSVNVEQTDFHYNWLIYHLKMRTSSIYLYD 

CTEVSPYCLLFFGGDISIQKDNDQETIAVDEWIVF 

QSPARIAHLVKRAVVHMDERREEQIVQLLNSVQ 

AKNDKESEAQ1SWFAPEDHGYDKKYFFKE 


3365 


A 


439 


878 


ECCNVRPLRETDLLKMKRKPRASSPWEEQPRA 

NTKETRKKKSFSQPMSASTKEESQDGRRKGK*L 

KGRARKKNAPQKSMALR1LEEGSRPTPSGHSDQL 

NEEL*QNELQLEQ/PEGT*LEQQSEGTQPEQQSGR 

MPTISTLSLSSE 



313 



WO 01/57190 



PCT/USO 1/04098 



SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Hislidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methtonine, 
N=Asparagine, P=Proline, Q=GIutaraine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
V=possible nucleotide insertion 


3366 


A 


1 


827 


FRGYWGVREAFTDASWSGGLGPGKPGMKITRQ 

KHAKKHLGFFRNNFGVREPYQILLDGTFCQAAL 

RGRIQLREQLPRYLMGETQLCTTRCVLKELETLG 

nJJL Y u A KJLiA C^kCC^ V KJN L r H r KNAVbUSbCLLS 

MVEEGNPrlHYFVATQDQNLSVKVKKKPGVPLM 

FHQNTMVLDKPSPKTIAFVKAVESGVRLSQCMRK 

KVSNISKRNRV**KTLNRGRRKKRKJCISGPNPLS 

CLKJKJKXKAPDTQSSASEKKRKRKRIRI^RSNPKV 

LSEKQNAEGE 


3367 


A 


40 


1467 


MLWGCRAKACWGPRLSDLVASLSPQRECISVHV 

GQAGVQIGNACWELFCLEHG1QADGTFDAQASK 

INDDDSFTTFFSETGNGKHVPRAVMIDLEPTVVD 

EVRAGTYRQLFHPEQLITGKEDAANNYARGHYT 

VGKESIDLVLDR1RKLTDACSGLQGFLIFHSFGGG 

TGSGFTSLLMERLSLDYGKKSKLEFAIYPAPQVS 

TAVVEPYNSILTTHTTLEHSDCAFMVDNEAIYDI 

CRRNLDIERPTYTNLNRLISQIVSSITASLRFDGAL 

NVDLTEFQTNLVPYPREHFPLVTYAPIISAEKAYH 

EQLSVAEITSSCFEPNSQMVKCDPRHGKYMACC 

MLYRGDVVPKDVNVAIAAIKTKRTIQFVDWCPT 

GFKVGINYQPPTVVPGGDLAKVQRAVCMLSNTT 

AIAEAWARLDHKFDLMYAKRAFVHWYVGEGM 

EEGEFS*RPGEDLA\ALE\KDYEEVGTDSFEEENE 

GEEF 


3368 


A 


3 


2597 


SLLEETMDEDSSLREYTVSLDSDMDDASKCLQE 

YDSGTGNTREALRPCPRTVSTKAQPGRSASSSSG 

DKTTSFAEQKIRKLNHTDGESSGSSSQKTTPEGSE 

LNIPHAG A WAQIPEETGLPQG RDTTQLL AS EMV 

HLMMK\LK£KR\RAI*AQKKKMEAArTKQRQKM 

GRTAFLTVVKKKGDGISPLREEAAGAEDEKVYT 

DRAKEKESQKTDGQRSKSLAD1KESMENPQAKW 

LKSPTTPIDPEKQGNLASPSEETLNEGEILEYTKSI 

EKLNSSLHFLQQEMQRLSLQQEMLMQMREQQS 

WVISPPQPSPQKQIRDFKPSKQAGLSSAIAPFSSD\ 

SPR\PTHPSSTSLLNRKSASFSVKSQRTPRPNELKI 

TPLNRTLTPPRSVDSLPRLRRFSPSQVPIQTRSFVC 

FGDDGEPQLKESKPKEEVKKEELESKGTLEQRG 

HNPEEKEIKPFESTVSEVLSLPVTETVCLTPNEDQ 

LNQPTEPPPKPVFPPTAPKNVNLIEVSLSDLKPPE 

KADVPVEKYDGESDKEQFDDDQKVCCGFFFKD 

DQKAEhnDMAMKRAALLEKRLRREKETQLRKQQ 

LEAEMEHKKEETRRKTEEERQKKEDERARREFIR 

QEYMRRKQLKLMEDMDTVIKPRPQVVKQKKQR 

PKSIHRDHIESPKTPIKGPPVSSLSLASLNTGDNES 

VHoCjIvK 1 rKbcovliurLorbRCOoRJSubKJj WbN 

ASTTSSVASGTEYTGPKLYKEPSAKSNKHIIQNAL 

AHCCLAGKVNEGQKKKILEEMEKSDANNFLILF 

RDSGCQFRSLYTYCPETEEINKLTGIGPKSITKKM 

TTJ/-'T VTV"vr\T COD 1/ f"M7C LJTD A VTl O A C\/Tk A 1TILJOLTT 

J bOL Y Jv Y IN oUJKJ\AJ , r orlLr AK 1 LoAb VUAl 1 IHaHJL 
WOTKRPVTPKKLLPTKA 

V T X lvJlvi TAX IVA^ I > 1 «X X ivn 


3369 


A 


977 


594 


RGSGLTQEPGSVGQLALACAEGAVEWLYPAGAL 
RLTLGGPDPRARPG1ACLRPVRPFAGAQVFAERA 
GGALELLLAEGPGPAGGRCVRWGPRERRALFLQ 
ATPHQDISRRVAAFRFELREDGRPEIAP 


3370 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHUD 
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SEQJQD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=IsoIeucine, K= Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibte nucleotide deletion, 
V=possible nucleotide insertion 










YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 
TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSR5RSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3371 


A 


345 


1383 


DLSLECTGFKETNLGVYFLSSKWVLRLYALHIID 
YSAVLFPC*AMDHLESFIAECDRRTELAKKRLAE 
TQEEISAEVSAKAEKVHELNEEIGKLLAKAEQLG 
AFn>JvnP < snk r TT iv/ipvpt^vp AK"k r k r tr apt<ttv api^ 

/aJCvJlN V i^Gov^ISJLlVJLD V JDJv V J\y\JMMNJl/VliJV 1 V /VtJtv 

QEKRNQDRLRRREEREREERLSRRSGSRTRDRRR 

SRSRDRRRRRSRSTSRERRKLSRSRSRDRHRRHR 

SRSRSHSRGHRRASRDRSAKYKFSRERASREESW 

ESGRSERGPPDWRLESSNGKMASRRSEEKEAG/G 

DLLNRMIVWKHGLLI 


3372 


A 


239 


3348 


PMQNCMCSLTLSVLPLGPQPPVPEKRPPEIQHFR 

MSDDVHSLGKVTSDLAKRRKLTS\*GGLSEELGS 

ARRSGEVTLTKGDPGSLEEWETVVGDDFSLYYD 

SYSVDERVDSDSKSEVEALTEQLSEEEEEEEEEEE 

EEEEEEEEEEEEEDEESGNQSDRSGSSGRRKAKK 

KWRKDSPWVKPSRKRRKREPPRAKEPRGVNGV 

GSSGPSEYMEVPLGSLELPSEGTLSPNHAGVSND 

TSSLETERGFEELPLCSCRMEAPKIDRISERAGHK 

CMATESVDGELSGCNAAILKRETMRPSSRVALM 

VLCETHRARMVKHHCCPGCGYFCTAGTFLECHP 

DFRVAHRFHKACVSQLNGMVFCPHCGEDASEA 

QEVTIPRGDGVTPPAGTAAPAPPPLSQDVPGRAD 

TSQPSARMRGHGEPRRPPCDPLADTIDSSGPSLTL 

PNGGCLSAVGLPLGPGREALEKALVIQESERRKK 

LRFHPRQLYLSVKQGELQKVDLMLLDNLDPNFQS 

DQQSKRTPLHAAAQKGSVEICHVLLQAGANINA 

VDKQQRTPLMEAWNNHLEVARYMVQRGGCV 

YSKEEDGSTCLHHAAKIGNLEMVSLLLSTGQVD 

VNAQDSGGWTPnWAAEHKHBEVIRMLLTRGAD 

VTLTDNEENICLHWASFTGSAAIAEVLLNARCDL 

HAVNYHGDTPLHIAARESYHDCVLLFLSRGANP 

ELRNKEGDTAWDLTPERSDVWFALQLNRKLRL 

GVGNRAIRTEKIICRDVARGYENVPIPCVNGVDG 

EPCPEDYKYISENCETSTMNIDRNITHLQHCTCV 

DDCSSSNCLCGQLSIRCWYDKDGRLLQEFNKIEP 

pt !FPrisiOAP^PWR>jr'i^isrRvvn^r;TT<rvpT ot yr 

r JL»ir E»v>lNV£rVV_/Ol^ W JxlN V^rviNlv V V v<oVJJJv V 1\J-/V^J_/ 1 IV 

TAKMGWGVRALQTIPQGTFICEYVGELISDAEAD 
VREDDSYLFDLDNKDGEVYCIDARYYGNISRFIN 
HLCDPNIBPVRVFMLHQDLRFPRIAFFSSRDIRTGE 
ELGFDYGDRFWDIKSKYFTCQCGSEKCKHSAEAI 
ALEQSRLARLDPHPELLPELGSLPPVNT 


3373 


A 


587 


1584 


PTCmVSCSEDKTIiaWDTTNKQCVNNFSDSVG 

FAWVDrTsrPSGTCIASAGSDOTVKVWDVRVNKI 

LQHYQVHSGGVNCISFHPSGNYLITASSDGTLKIL 

DLLKGRLIYTLQGHTGPVFTVSFSKGGELFASGG 

ADTQVLLWTNTOELHCKGLTKRNLKRLHFDSP 

PHLLDIYPRTPHPHEEKVETVEDFFLHLLRLIQSL 

R*SICRSLLPLLWISFLLILPQQQKPWGLCQTRV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

in first flmino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=Phenyla!anine, G=Glycine, II=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamioe, R=Arginine, S=Serine, 
T=*Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X = Unknown, *=Stop codon, /—possible nucleotide deletion, 
\=possible nucleotide insertion 










KRPVDIS*TLP*CHQNVCQQPRKRKQKT*VTSPV 

KVK7VSIPLAVTDALEHIMEQLNVLTQTVSILEQR 

LTLTEDKLKDCLENQQKLFSAVQQKS 


3374 


A 


398 


21 


WLYPMALSILDIKMSPSWYFHMAIGIINWNTTAG 
LSGTLYPKVPQKYILFDSVILLLGMLRKIRQVCQ 
NVYMKGCSP1TLFK1VHYWPGAVAHAYNPSTLG 
GQVG/WQIT* GQEFETSLD YMVKPHL Y 


3375 


A 


3 


1051 


VPTQQILAFPEQTNTKDWTVTPEHVLPESQSLLT 

FEEVAMYFSQEEWELLDPTQKALYNDVMQENY 

ETVISLALFVLPKPKV1SCLEQGEEPWVQVSPEFK 

DSAGKSPTGLKLKNDTENHQPVSLSDLEIQASAG 

VISKKAKVKVPQKTAGKENHFDMHRVGKWHQ 

DFPVKKRKXLSTWKQELLKLlvnDRHKKDCAREK 

PFKCQECGKTFR V SS\DL\IKHQR1HTEEKPYKCQ 

QCDKJ^RWSSDLNKHLTTHQGIKPYKCSWGGKS 

FSQNTNLHTHQRTHTGEKPFTCHECGKKFSQNS 

HL1KHRRTHTGEQPYTCSICRRNFSEIRSSLLRHQK 

LHL* REACP VSHF WKTF 


3376 


A 


137 


2329 


SFESPAPLPSTCFPQERQDPGPCYVSGAMAGLGP 

GVGDSEGGPRPLFCRKGALRQKVVHEVKSHKFT 

ARFFKQPTFCSHCTDF1WGIGKQGLQCQVCSFVV 

HRRCHEFVTFECPGAGKGPQTDDPRNKHKFRLH 

SYSSPTFCDHCGSLLYGLVHQGMKCSCCEMNVH 

RRC VRS V PS LCG VDHTERRG RLQLEIRAPTA DEI 

HVTVGEARNL1PMDPNGLSDPYVKLKLIPDPRNL 

TKQKTRT VKATLN P V WNETF VFNLKPGD VERRL 

S VE V WD WDRTSRMDFMG AMSFG VSELLKAP VD 

GWYKLLNQEEGEYYNVPVADADNCSLLQKFEA 

CNYPLELYERVRMGPSSSPIPSPSPSPTDPKRCFFG 

ASPGRLHISDFSFLMVLGKGSFGKVMLAERRGSD 

ELYAIK1LKKDVIVQDDDVDCTLVEKRVLALGG 

RGPGGRPHFLTQLHSTFQTPDRLYFVMEYVTGG 

DLMYHIQQLGKFKEPHAAFYAAEIAIGLFFLHNQ 

GIIYRDLKLDNVMLDAEGH1KITDFGMCKENVFP 

GTTTRTFCGTPDY1APEIIAYQPYGKSVDWWSFG 

VLLYEMLAGQPPFDGEDEEELFQAIMEQTVTYP 

KSLSREAVAICKGFLTKHPGEAPGASGP*WGNLT 

IRAHGFFPLGFDWERLERUEIPASFSRPRPCGPQR 

RGIFDKFFTRAAPAVLTPPARLVLDSIDQADFQGF 

TYVNPDFVQPDARSPTSTVHVPVM 


3377 


A 


918 


738 


SSMLWGFSVFRRSW1LNCWLSSSQVGISAACKFS 
TLTHTHTHTHTHTRHAPFCGTCLYY 


3378 


A 


1126 


456 


FSKLIMKTFHGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEIETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSVVSTDQESAEEIPIL11EG 

FLLFNYKPLDTIWNRSWLTIPYEECKRRRSTRVY 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEVV 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 

RRNTTNPS/CK* IKKLQG VI 


3379 


A 


1126 


456 


FSrQJMKTFHGISGVTNSGKTTLAKNLQKHLPNC 

SVISQDDFFKPESEDETDKNGFLQYDVLEALNME 

KMMSAISCWMESARHSVVSTDQESAEEIPILIIEG 

FLLFN YKPLDTI WNRS YFLTIP YEECKRRJRSTRV Y 

QPPDSPGYFDGHVWPMYLKYRQEMQDITWEVV 

YLDGTKSEEDLFLQVYEDLIQELAKQKCLQVTA* 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibie nucleotide deletion, 
\=possible nucleotide insertion 










RKNTTNPS/CK*IRKLQGVI 


.3380 


A 


1443 


794 


ARRGELAGGGRASGGRSGGDGGGGGGARAPEG 

LDPSEEPVDEVLQIPPSLLTCGGCQQN1GDRYFLK 

AIDQYWHEDCLSCDLCGCRLGEVGRRLYYKLGR 

KLCRRDYLRLFGQDGLCASCDKRIRAYEMTMRV 

KDKVYHLECFKCAACQKHFCVGDRYLLINSDIV 

CEODTYFWTKrMfJMT 


3381 


A 


945 


474 


SLKLRKPPLPTDGVHFVFVESQLDFWGPQEMLT 
QQGMALQNYDNKLVKC1EELCQKQEELCWQIQ 
QEEDKKQRLQNEVRQLTEKLACVNEKLARVNE 
NLARKIASCSKFYQT1AETEATYLKILESF*\TLLS 
VRKREAGNLTKATAPDQKSSGGRDS 


3382 


A 


1 


1458 


GERGKMADRGGVGEAAAVGASPASVPGLNPTLG 

WRERLRAGLAGTGASLWFVAGLGLLYALRJPLR 

LCENLAAVTVFLNSLTPKFYVALTGTSSLISGLIFI 

FEWWYFHKHGTSFIEQVSVSHLQPLMGGTESSIS 

EPGSPSRNRENETSRQNLSECKVWRNPLNLFRGA 

EYRRYTWVTGKEPLTYYDMNLSAQDHQTFFTC 

DTDFLRPSDTVMQKAWRERNPPARIKAAYQALE 

LN/E*LCHCICSTG*GRSNNYCRC*KVPTGTQGR 

RNNL * A VTA VPAPKS S A * S STEER YQCTGIY* LKI 

UIN v CJ^KlJbUvNlU<.j>oKNNERF DE* ISSS YHVEHP* 

KSL\KSLLELQAYPDVQAVLAKYDD1SLPKSAAIC 

YTAALLKTRTVSEKFSPETASTRG LS A AEINA VD 

AIHRAVEFNPHVPKYLLEMKSLILPPEHILKRGDS 

EA1AYAFFHLQHWKRIEGALNLLQCTWEGSKYS 

FPKVTLISLTIH 


3383 


A 


282 


2443 


RGKGFKEFFLGVCQTFIPCLCAEGIQLQFFCSGSG 

SSPLLKDLESMKTGLFFLCLLGTAAAIPTNARLLS 

DHSKPTAETVAPDNTAIPSLRAEAEENEKETAVS 

TEDDSHHKAEKSSVLKSKEESHEQSAEQG\KSS\S 

QELGIEGFKRDSDGSL*VWNL\EYGTNLKGTLDI 

KEDMSEPQEKKLSENTDFLAPGVSSFTDSNQQES 

ITKREENQEQPRNYSHHQLNRSSKHSQGLRDQG 

NQEQDPNISNGEEEEEKEPGEVGTHNDNQERKTE 

\LPREHANSKQEEDNTQSDDILEESDQPTQVSKM 

QEDEFDQGNQEQEDNSNAEMEEENASNVNKHIQ 

ETEWQSQEGKTGLEAISNHKETEEKTVSEALLME 

PTDDGNTTPRNHGVDDDGDDDGDDGGTDGPRH 

SA\SDDYFHPKPGLFWEAERA\HSIAYSPSKLREQ 

REKVHENENIGTTEPGEHQEAKKAENSSNEEETS 

SEGNMRWHAVDSCMSFQCKRGHICKADQQGKT 

SLVSCQDPVTVCPPTKPLDQVCGTDNQTYASSCH 

**** ^ 1 iv^aj_»evj l JVJVvjrlV^i-'V^'*-' ^ r LivAoJvoJLr 1 \CKJJ 

FEVIQ\FPLRMRDW\LKNILMQLYEANSEHAGYL 

NEK\QRNKVKKIYL\DEKRLLAGDHPIDLLLRDFK 

KNYHMYVYPVHWQFSELDQHPMDRVLTHSELA 

PLRASLVPMEHCITRFFEECDPNKDKHITLKEWG 

HCFGDCEEDIDENLLF 


3384 


A 


3166 


928 


PSRPHPTHAAMAGPEGFQYRALYPFRRERPEDLE 

LLPGDVLVVSRAALQALGVAEGGERCPQSVGW 

MPGLNERTRQRGDFPGTYVEFLGPVALARPGPR 

PRGPRPLPARPRDGAPEPGLTLPDLPEQFSPPDVA 

PPLLVKLVEAIERTGLDSESHYRPELPAPRTDWSL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leu cine, M=Metbioniae, 
N=Asparagine, P^Proline, Q=Glutamtne, R-Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *-Stop codon, A=possibIe nucleotide deletion, 
^possible nucleotide insertion 










SDVDQWDTAALADGIKSFLLALPAPLVTPEASAE 

ARRALREAAGPVGPALEPPTLPLHRALTLRFLLQ 

HLGRVASRAPALGPAVRALGATFGPLLLRAPPPP 

SSPPPGGAPDGSEPSPDFPALLVEKLLQEHLEEQE 

VAPPALPPKPPKAK\PASTVPGPNGGSPPSL\QDA 

EWYWGDVISREEVNEKLRDTPDGTFLVRDASSKI 

QGEYTLTLRKGGNNKLIKVFHRDGHYGFSEPLTF 

CSVVDLINHYRHESLAQYNAKLDTRLLYPVSKY 

QQDQIVKEDSVEAVGAQLKVYHQQYQDKSREY 

DQLYEEYTRTSQELQMKRTAIEAFNETIKJFEEQG 

QTQEKCSKEYLERFRREGN/QTKEMQR1LLNSER 

LKSR1A\EIHESRT\KL\EQQLLVPRASDNKRD/IDK 

PH*TSLI<PDLMQLRKJRDQYLVWLTQKGARQKJC 

INEWLGIKNETEDQYALMEDEDDLPHHEERTWY 

VGKINRTQAEEMLSGKRDGTFLIRESSQRGCYAC 

SVVVDGDTKHCVIYRTATGFGFAEPYNLYGSLK 

ELVLHYQHASLVQHNDALTVTLAHPVRAPGPGP 

PPAAR 


3385 


A 


43 


2372 


TRDWSWKELCraHYNKETTNCYRTTRKWTNY 

KIIFLGPFRELRSQGNQV1LNLGKERCQLRETGLK 

LYLPGMDSARHHISHSTSAGPIPSQKEEEMTESQ 

GTVTFKDVAIDFTQEEWKRLDPAQRKLYRNVML 

*NYNNLITVGYPFTKPDVIFKLEQEEKPWVMEEE 

VLRRHWQGEIWGVDEHQKNQDRLLRQVEVKFQ 

KTLTEEKGNECQKKFANVFPLNSDFFPSRHNLYE 

YDLFGKCLEHNFDCHNNVKCLMRKEHCEYNEP 

VKSYGNSSSHFVITPFKCNHCGKGFNQTLDLIRH 

LRfflTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQR1HTGEKPYACK 

ECEKSFSQKSNLrDHEKJHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPRIASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSMLIIHVRIH 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNLIAHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNFITHQKIHTRE/KPFKCNHCGKGFNQTLDLIRH 

LRIHTGEKPYECSNCRKAFSHKEKLIKHYKIHSRE 

QSYKCNECGKAFIKMSNLIRHQRIHTGEKPYACK 

ECEKSFSQKSNLIDHEKIHTGEKPYECNECGKAFS 

QKQSLIAHQKVHTGEKPYACNECGKAFPR1ASLA 

LHMRSHTGEKPYKCDKCGKAFSQFSML1IHVR1H 

TGEKPYECNECGKAFSQSSALTVHMRSHTGEKP 

YECKECRKAFSHKKNFITHQKIHTREKPYECNEC 

GKAFIQMSNLVRHQRIHTGEKPYICKECGKAFSQ 

KSNL1AHEKIHSGEKPYECNECGKAFSQKQNFIT 

HQKVHTGEKPYDCNECGKAFSQIASLTLHLRSHT 

GEKPYECDKCGKAFSQCSLLNLHMRSHTGEKPY 

VCNECGKAFSQRTFLIVHMRGHTGEKPYECNEC 

GKAFSQSSSLTIHIRGHTGEKPYECKECRKAFSHK 

KNF1THQKIHTRENPLSVDVEKASIRLWTSSDI 
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SEQ ID 

NO: 



Method 



Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 



3386 



201 



Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 



1032 



Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
F=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 



WDDYPQGALRRREAAEGLHFLGPPGRVRGQLR 

GITGPAWYCHSPSHSLLSAFCHLPTPSRCPAMAR 

PPVPGSVVVPNWHES/RRGQGVPGLHSAQEPPAG 

VWAA*AASAAAA\LSIDTASYKEFVSGKSGVGKT 

ALVAKLAGLEVPVVHHETTGIQTTVVFWPAKLQ 

ASSRVVMFRFEFWDCGESALKKPDHMLLACME 

NTDAFLFLFSFTDRASFEDLPGQLARIAGEAPGV 

VRMVIGSKFDQYMHTDVPERDLTAFRQAWELPL 

LRVKSVPGRRLG 



3387 



86 



96 



GSSPDPASL1TMKNQDKKNGAAKQSNPKSSPGQP 

EAGPEGAQERPSQAAPAVEAEGPGSSQAPRKPEG 

AQARTAQSGALRDVSEELSRQLEDILSTYCVDNN 

QGGPGEDGAQGEPAEPEDAEKSRTYVARNGEPE 

PTPWNGEKEPSKGDPNTEEIRQSDEVGDRDHRR 

PQEKKKAKGLGKEITLLMQTLNTLSTPEEKLAAL 

CKKYAELLEEHRNSQKQMKLLQKKQSQLVQEK 

DHLRGEHSKAVLARSKLESLCRELQRHNRSLKE 

EGVQRAREEEEKRKEVTSHFQVTLNDIQLQMEQ 

HNERNSKLRQENMELAERLKXLIEQYELREEHID 

KVFKHKDLQQQLVDAKLQQAQEMLKEAEERHQ 

REKDFLLKEAVESQRMCELMKQQETHLKQQLA 

LYTEKFEEFQNTLSKSSEVFTTFKQEMEKMTKKI 

KKLEKETTMYRSRWESSNKALLEMAEEKTVRD 

KELEGLQVKIQRLEKLCRALQT/GAQ*PVRGQRW 

G SHRTS A VRIFS 



3388 



98 



3197 



ARPEVPAPPAWLSRRGAAKMGDKKDDKDSPKK 

NKGKJERRDLDDLKKEVAMTEHKMSVEEVCRKY 

NTDCVQGLTHSKAQEILARDGPNALTPPPTTPEW 

VKFCRQLFGGFSILLWIGAILCFLAYGIQAGTEDD 

PSGDNLYLGIVLAAVVIITGCFSYYQEAKSSKIME 

SFKNMVPQQALVIREGEKMQVNAEEVVVGDLV 

EIKGGDRVPADLRIISAHGCKVDNSSLTGESEPQT 

RSPDCTHE\NPLKTRNITFFSNNFVEGTARGVVVA 

TGDRTVMGRIATLASGLEVGKTPIAIEIEHFIQLIT 

GVAVFLGVSFFILSLILGYTWLEAVIFLIGIIVANV 

PEGLLAWTVCLTLTAKRMARKNCLVKNLEAVE 

TLGSTSTICSDKTGTLTQNRMTVAHMWFDNQIH 

EADTTEDQSGTSFDKSSHTWVALF*H/LLGFCNR 

PVFKGGQDNIPVLKRDVAGDASESALLKCIELSS 

GSVKLMRERNKJCVAEIPFNSTNKYQLSIHETEDP 

NDNRYLLVMKGAPERILDRCSTILLQGKEQPLDE 

EMKEAFQNAYLELGGLGERVLGFCHYYLPEEQF 

PKGFAFDCDDVNFTTDNLCFVGLMSMIGPPRAA 

VPDAVGKCRSAGIKVIMVTGDHPITAKAIAKGV 

GIIFEGNETVEDIAARLNIPVSQVNPRDAKACVIH 

GTDLKDFTSEQIDEILQNHTEIVFARTSPQQKLIIV 

EGCQRQGAIVAVTGDGVNDSPALKKADIGVAM 

GIAGSDVSKQAADMILLDDNFASrVTGVEEGRLI 

FDNLKKSIAYTLTSNIPEITPFLLFIMANIPLPLGTI 

TILCIDLGTDMVPAISLAYEAAESDIMKRQPRNPR 

TDKLVNERLISMAYGQIGMIQALGGFFSYFVILA 

ENGFLPGNLVGIRLNWDDRTVNDLEDSYGQQW 

TYEQRKVVEFTCHTAFFVSIVWQWADLIICKTR 

RNSVFQQGMKNKILIFGLFEETALAAFLSYCPGM 

DVALRMYPLKPSWWFCAFPYSFLIFVYDEIRKLI 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=lso1euctne, K=Lysine, L=Leucine, M»Meihionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S^erine, 
T=Thrconine, V= Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










LRRNPGGWVEKETYY 


3389 


A 


45 


5250 


VERLLGCRNSKRTNVRMLISKNMPWRRLQGISFG 

MYSAEELKKLSVKS1TNPRYLDSLGNPSANGLYD 

LALGPADSKEVCSTCVQDFSNCSGHLGH1ELPLT 

VYNPLLFDKLYLLLRGSCLNCHMLTCPRAVIHLL 

LCQLRVLEVGALQAVYELERILNRFLEENPDPSA 

SEIREELEQYTTEIVQNNLLGSQGAHVKNVCESK 

SKXIALFWKAHMNAICRCPHCKTGRSVVRKEHNS 

KJLTITFPAMVHRTAGQKDSEPLGIEEAQIGKRGY 

LTPTSAREHLSALWKNEGFFLNYLFSGMDDDGM 

ESRFNPSVFFLDFLVVPPSRYRPVSRLGDQMFTN 

GQTVNLQAVMKDVVLIRKLLALMAQEQKLPEE 

VATPTTDEEKDSLIAIDRSFLSTLPGQSLIDKLYNI 

W1RLQSHVNIVFDSEMDKLMMDKYPGIRQILEK 

KEGLFRKHMMGKRVDYAARSV1CPDMYINTNEI 

GIPMVFATKLTYPQPVTPWNVQELRQAVINGPN 

VHPGASMVINEDGSRTALSAVDMTQREAVAKQ 

LLTPATGAPKPQGTKIVCRHVKNGDILLLNRQPT 

LHRPSIQAHRARILPEEKVLRLHYANCKAYNADF 

DGDEMNAHFPQSELGRAEAYVLACTDQQYLVP 

KDGQPLAGLIQDHMVSGASMTTRGCFFTREHYM 

ELVYRGLTDKVGRVKLLSPSILKPFPLWTGKQVV 

STLLrNIIPEDHIPLNLSGKAKITGKAWVKETPRSV 

PGFNPDSMCESQVIIREGELLCGVLDKAHYGSSA 

YGLVHCCYEIYGGETSGKVLTCLARLFTAYLQL 

YRGFTLGVED1LVKPKADVKRQRIIEESTHCGPQ 

AVRAALNLPEAASYDEVRGKWQDAHLGKDQRD 

FNMTDLKFKEEVNHYSNEINKACMPFGLHRQFPE 

NTLQLMVQSGAKGSTVNTMQISCLLGQIELEGRS 

TPLMA SGKS LPCFEP YEFTPRAG GF VTG RFLTG IK 

PPEFFFHCMAGREGLVDTAVKTSRSGYLQRCIIK 

HLEGLVVQYDLTVRDSDGSVVQFLYGEDGLDIP 

KTQFLQPKQFPFLASNYEVrMKSQHLHEVLSRAD 

PKKALHHFRAIKKWQSKHPNTLLRRGAFLSYSQ 

KIQEAVKALICLESENRNGR/RPWDS/G/RMLRMW 

YELDEESRRXYQKJCAAACPDPSLSVWRPDIYFAS 

VSETFETKVDDYSQEWAAQTEKSYEKSELSLDR 

LRTLLQL\KWQRSLCEPGEAVGLLAAQSIGEPST 

QMTLNTFHFAGRGEMNVTLGIPRLREILMVASA 

MKTPMMSVPVLNTKKALKRVKSLKKQLTRVCL 

GEVLQKIDVQESFCMEEKQNKFQVYQLRFQFLP 

HAYYQQEKCLRPEDILRFMETRFFKLLMESIKKK 

NNKASAFRNVNTRRATQRDLDNAGELGRSRGE 

QEGDEEEEGHIVDAEAEEGDADASDAKRKEKQE 

EEVDYESEEEEEREGEENDDEDMQEERNPHREG 

ARKTQEQDEEVGL/GH*GGPVPSRPPDAAPETHP 

QPGAPGA\EAMERR VQA VRE1HPFIDD YQ YDTEE 

SLWCQVTVKLPLMKINFDMSSLVVSLAHGAVIY 

ATKGITRCLLNETTONKNEKELVLNTEGINLPELF 

I^VAPVI FIT P D I VCMHIU A T AWTTVOrCA AT T? \UW 

EIKDVFAVYGIAVDPRHLSLVADYMCFEGVYKP 
LNRFGIRSNSSPLQQMTFETSFQFLKQATMLGSH 
DELRSPSACLVVGKVVRGGTGLFELKQPLR 


3390 


A 


2 


2080 


ILPPLEGPPAQASPSSTMLGEGSQPDWPGGSRYD 
LDEIDAYWLELINSELKEMERPELDELTLERVLE 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ELETLCHQNMARAIETQEGLGIEYDEDVVCDVC 

RSPEGEDGNEMVFCDKCNVCVHQACYGILKVPT 

GSWLCRTCALGVQPKCLLCPKRGGALKPTRSGT 

KWVHVSCALWIPEVSIGCPEKMEPITK1SHIPASR 

WALSCSLCKECTGTCIQCSMPSCWTAFHVTCAF 

DHGLEMRTILADNDEVKFKSFCQEHSDGGPRNE 

PTSEPTEPSQAGEDLEKVTLRKQRLQQLEEDFYE 

LVEPAEVAERLDLAEALVDFIYQYWKLKRKANA 

NQPLLTPKTDEVDNLAQQEQDVLYRRLKLFTHL 

RQDLERVRNLC YM VTRRERTKH A ICKLQEQ1FH 

LQMKLIEQDLCRAGLSTSFPIDGTFFNSWLAQSV 

QITAENMAMSEWPLNNGHREDPAPGLLSEELLQ 

DEETLLSFMRDPSLRPGDPARKARGRTRLPAKK 

KPPPPPPQDGPGSRTTPDKAPKKTWGQDAGSGK 

GGQGPPTRKPPRRTSSHLPSSPAAGDCPILATPES 

PPPLAPETPDEAASVAADSDVQVP\GPAASPKPLG 

RLRPPPREPR*T\RRLPGC/ARPDAGDGDHLSAVA 

ERPKV\SLHFDTETDG\YFS\DGEMSNS\DV\EAED 

GGVQRGPREAGAKEWVRMGVLAS 


3391 


A 


1555 


327 


nsflhflhlkvrtmflfpsfpvlllsvvtascskt 

kacadtqktcsmitcgipvtngtpgrdgrdrpk 

gekgepglgqvsvas*istsgrcssksvlepatrg 

lkhrlgeaplssgpmlhseqpl*naiasktklfv 

dslgshistqelgvcgcpfrgvsclvgelalvqa 

lh*vagesfffgsdhwligcaggeqewsieixgk 

kkrvtatgssslclatgqglrglqgppgkmgpp 

gntgtsgipgprgqkgdrgdnsvaeaklanler 

kl*slrseldhtkkl*pfslgk\msgkklfvtnge 

rmpfskvkalcaglqatvaapknaeenkaiqdv 

akdtaflgitdeategqfmyltggrltysnwkk 

depndhgsgedcvillnnglwngisctssfiaice 

FPA 


3392 


A 


218 


1773 


GGSRRNQRRSIPVLGYFLKQKKMTKAQESLTLE 

DVAVDFTWEEWQFLSPAQKDLYRDVMLENYSN 

LVSVGYQAGKPDALTKLEQGEPLWTLEDEIHSP 

AHPEIEKADDHLQQPLQNQKILKRTGQRYEHGR 

TLKSYLGLTNQSRRYNRKEPAEFNGDGAFLHDN 

HEQMPTEIEFPESRKPISTKSQFLKHQQTHNIEKA 

HECTDCGKAFLKKSQLTEHKRIHTGKKPHVCSL 

CGKAFYKKYRLTEHERAHRGEKPHGCSLCGKAF 

YKRYRLTEHERAHKGEKPYGCSECGKAFPRXSE 

LTEHQRJHTGIKPHQCSECGRAFSRKSLLVVHQR 

THTGEKPHTCSECGKGFIQKGNLNIHQRTHTGEK 

PYGCIDCGKAFSQKSCLVAHQRYHTGKTPFVCPE 

CGQPCSQKSGLIRHQKIHSGEKPYKCSDCGKAFL 

TKTMLIVHHRTHTGERPYGCDECEKAYFYMSCL 

VKHKRIHSREKRGD/CSEGGKSFHSKSQLKS* *TC 

AGEKPC*YGNCGNGGRAV 


3393 


A 


46 


1464 


ARSLSGAPSGSSRQDGTSLLRTGAGYSSSQSCETL 

bJ^rrurbJHUL V UUKoyOOKDCQuQITS AASGKTSK 

SEPNHVIFKKISRDKSV7MYLGNRDY\IDHV\SQV 

QPVDGWLVDPDLVKGKKVYVTLTCAFRYGQE 

DIDVIGLTFRRDLYFSRVQVYPPVGAASTPTKLQ 

ESLLKKLGSNTYPFLLTFPDYLPCSVMLQPAPQD 

SGKSCGVDFEVKAFATDSTDAEEDKIPKKSSVRL 



321 



WO 01/57190 



PCT/USO 1/04098 



SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glatamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutainine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=llnknown, *=Stop cod on, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LIRKVQHAPLEMGPQPRAEAAWQFFMRDKPLH 

1 A\/CI XIVDHI CDN/tPODTW/DA/CX/DWrMTCVDX/W I 

L,A VbLNKKlJLrrMOorlrVr V5> Vr\NN 1 cKJr VKJvl 

KA\SVEQVANVVLYS\SDY\YVKPVAMEEAQEKV 

PPNSTWTK^\LTLLVPWLVWiRERRGIALDGKlICH 

EDTNLASSTIIKEGIDRKRSWEILVSYPDQR*SSTV 

SGFLGRASPSQ*SRPT*RSQFRL\MHPQP\EDPA\K 

ESYQDANLVFVEEFARP*ILKDAGEA*VEGKRDQE 


3394 


A 


211 


1591 


RPPTMAADQRPKADTLALRQRL1SSSCRLFFPEDP 

VKIVRAQGQYMYDEQGAEYIDCISNVAHVGHCH 

PLVVQAAHEQNQVLNTNSRYLHDNIVDYAQRLS 

ETLPEQLCVFYFLNSGSEANDLALRLARHYTGH 

QDVVVLDHAYHGHLSSLIDISPYKFRNLDGQKE 

WVHVAPLPDTYRGPYREDHPXTHVEDGLEKAFS* 

KJR.VVQGRMRQ1CRRQIAAFFAESLPSVGGQIIPPA 

GYFSQVAEHIRKAGGVFVADEIQVGFGRVGKHF 

WAFQLQGKIjFVPDIVTMGKSIGNGHPVACVAAT 

QPVARAFEATGVEYFNTFGGSPVSCAVGLAVLN 

VLEKEQLQDHATSVGSFLMQLLGQQKIKHPIVG 

DVRGVGLFIGVDLIKDEATRTPATEEAAYLVSRL 

KENYVLLSTDGPGRNILKFKPPMCFSLDNARQV 

VAKLDAILTDMEEKVRSCETLRLQP 


3395 


A 


1 


1424 


FRDGFSLRCGCNAELPGRGGDDAADRAIQRFLR 

TGAAVRYKVMKNWGVIGGIAAALAAG1YVIWG 

PITERKXRRKGLVPGLVNLGNTCFMNSLLQGLSA 

CPAFIRWLEEFTSQYSRDQKEPPSHQYLSLTLLHL 

LKALSCQEVTDDEVLHASCLLDVLRMYRWQISS 

FEEQDAHELFHVITSSLEDERDRQPRVTHLFDVH 

SLE\HSQK*LPKQITCRTRGSPHPTSNHWKSQHPF 

HGRLTSNMVCKJ1CEHQS P VRFDTFDSLSLS IPAA 

TWGHPLTLDHCLHHFISSESVRDVVCDNCTKIEA 

TX/^TPT XTPCT/^ 7T7 IJrvT> '1 * 1 T\ HA AT TXT TS"l r»/~\/^»T refill 

KG IlNGEKVEHQRTTFVICQLKXGKLPQCLCIH 

QRLSWSSHGTPLKRHEHVQFNEFLMMDIYKYHL 

LGHKPSQHNPKLNKNPGPTLELQDGPGAPTPGL 

NQPGAPKTQIFMNGACSPSLLPTLSAPMPFPLPV 

VPDYSSSTYLFRLMGSCRPPWETWHSGTLCSFTD 

GPHL 


3396 


A 


109 


107 


TQEAGLIFFSPPFSLSLSLSLPLSLFLLSHPHSRTPP 

NRTPRRTRIPQRPAVMYSPLCLTQDEFHPFIEALL 

PHVRAFAYTWFT^QARKRKYFKKHEKRMSKEE 

ERAVKDELLSEKPEVKQKWASRLLAKLRKDIRP 

EYREDFVLTVTGKKPPCCVLSNPDQKGKMRRID 

CLRQADKVWRLDLVMVELFKGIPLESTDGERLV 

KSPQCSNPGLCVQPHHIGVSVKELDLYLAYFVH 

AADSSQSESPSQAK*R*H*GPARKWDIWGFQ\DS 

FVT\SGVF\SVT*A*LRVSQTP1\AAG\TGPNFSLSD 

LESSSYYSMSPGAMRRSLPSTSSTSSTKRLKSVED 

EMDSPGEEPFYTGQGRSPGSGSQSSGWHEVEPG 

» /f DC tXT^TT T/T/OCl r CPrCCDODQrkTC!OT nTACTAUUD 

Mrorl lLl^oblvo\jrooror5>y looLOU Ar Iv^HriR 
PVITGTQSKFHIATPSILVHFPRHSPFFQQPGPYFSH 

QGKVHNPFLPTPMLPPPPPPPMARPVPLPVPDTK 
PPTTSTEGGAASPTSPTTRS/PGRTRPQQPFL/SYG 
PP*PSNALIGGGGGGAGERAGERADLEM 


3397 


A 


1 


2002 


TGTLTEDGLDVMGVVPLKGQAFLPLVPEPRRLP 
VGPLLRALATCrlALSRLQDTPVGDPMDLKMVES 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K= Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W^Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










TGWVLEEEPAADSAFGTQVLAVMRPPLWEPQLQ 

AMEEPPVPVSVLHRFPFSSALQRMSVVVAWPGA 

TQPEAYVKGSPELVAGLCNPETVPTDFAQMLQS 

YTAAGYRVVALASKPLPSVPSLEAAQQLTRDTV 

EGDLSLLGLLVMRNLLKPQTTPVIQALRRTRJRA 

VM VTGDNLQTA VTVARGCGMVAPQEHLII VHA 

THPERGQPASLEFLPMESPTAVNGVKDPDQAAS 

YTVEPDPRSRHLALSGPTFGIIVKHFPKLLPKVLV 

QGTVFARMAPEQKTELVCELQKLQYCVGMCGD 

GANDCGALKAADVGISLSQAEASVVSPFTSSMA 

SIECVPMVIREGRCSLDTSFSVFKYMALYSLTQFI 

SVLILYTmTNLGDLQFLAIDLVITTTVAVLMSRT 

GPAT VI GRVRPPHAT I QVPVT QQI T T oiV/n/T xrvr* 
VJ1 aJj v l^vJiv v ivi r vj/\Lj1_,o Vr V L#o oJ^l^JLvJiVi V JL V 1 vJ 

VQLGGYFLTLAQPWFVPLNRTVAAPDNLPNYEN 
TVVFSLSSFQYL1LAAAVSKGAPFR\RPLTNNVPF 
LLASAL*SSVLVVLVLSPGLLHGPLALRNITDTGF 
KLLLVGLVTLNFVGGLHAGERARPVPPRLPAPPP 
AQAGVSKKRFKQLERELAEQPWPPLPAGPLR 


3398 


A 


758 


1368 


FPFRMLTGYLYLMWRRKAFWSGTQRHPLPGGL 
RPGQGE/PGL1SPKPVTEVLPDVQGAPVPVPPLPT 

PPSLPHI ONOPP/TVOHVT I <2J?<?WVPQrwTDi?*T> a * 
i r oj-»rni_»v^i>iv^i i / 1 vv^n I L.JL.or o W Ivr ov^O-T K_A. 

PSPLPPAAMRPDG*PGPASQGPDQPG\PCPPASLP 

TSPPGKGFQKTETRKHPPPRQQHKPKCTANRPLA 

SFL 


"3399 


A 


906 


1091 


HHHHHHHHHHHHHLVAFGKVQ*LQNSPSSSSSS ' 
SSGCFWQARFSSYRTLHHHHHHHHHHHHH 


3400 


A 


i 1838 


325 


PFLSVHRSPHGPSKLCDDPQASLVPEPVPGGCQE 

PEEMSWPPSGE1ASPPELPSSPPPGLPEVAPDATST 

GLPDTPAAPETSTNYPVECTEGSAGPQSLPLP1LE 

PVKNPCSVKDQTPLQLSVEDTTSPNTKPCPPTPTT 

PETSPPPPPPPPSSTPCSAHLTPSSLFPSSLESSSEQ 

KFYNFVILHARADEHIALRVSGRSWEALGVPDG 

ATFCEDFQVPGRGELSCLQDAIDHSAFIILLLTVSN 

\FDCR\LSLHQVNQAMMSNLT\RQGSQDCVIP\FLP 

\LESSPARLSSDTASLLSGLVRLDEHSQIFARKVA 

GERMQAAALNAAYSAYLQSYLSYQAQMEQLQV 

AFGSHMSFGTGAPYGARMPFGGQVPLGAPPPFP 

TWPGCPQPPPLHAWQAGTPPPPSPQPAAFPQSLP 

FPAVPKPFPTASTAPPSEPKGWQP\LIIHHAQMVT 

SWG*NKH\MWNQRGSQAPEDKTQEAE 


3401 


A 


153 


1389 


EWG WLGAAQPPEEEAEAEDQESPSSLCREALAEI " 

KKEISPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMDIGDSFGHPACPLVSRSRNSPVEDDDDDD 

DWFIESIQPPSISAPAIADQRNFIFASSKNEKPQG 

NYSVIPPSSRDLASQKGNISETIVIDDEEDIETNGG 

AEKKSSCFBEWGLPGTKNKTNDLDFSTSSLSRSK 

VNAGMGN^GTTTPT TT l^YTTTTsJA^TTT r?nrrJTQQ\/Ts.T a 

GQDVNI1ITYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQLII/CPEDASTKKANVDLPVESSKSFQEFYSTS 

CLSPCENNWNLKKGVFNKSRCTICSKLAEVWIF1 

PKLLFRLTVIILTFKCYYVLFHLHNARVLDV 


3402 


A 


153 


1389 


EWGWLGAAQPPEEEAEAEDQESPSSLCREALAEr 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Clycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methtonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion j 










KKE1SPLFIGMEKCSVGGLELTEQTPALLGNMAM 

ATSLMD1GDSFGHPACPLVSRSRNSPVEDDDDDD 

DVVFIESIQPPSISAPA1ADQRNFIFASSKNEKPQG 

NYSVIPPSSRDLASQKGNISET1V1DDEEDIETNGG 

AEKKSSCFIEWGLPGTKNKTNDLDFSTSSLSRSK 

V>J Ar^MnMQniTTPT TT VVTTTNA/TTI PTY1ICQ\/XT A 
V lN/\vJlVivjlNo01 1 1 CL, 1 JLIV I H 1 IN V 1 1 LtC 1 VJloo VInA 

GQDVNIIITYKTSL*NTNLGDVAKGLQSSNFGVNI 

QTYTPSLTPQTKTGV\NLLTLVE*MWQETYFRME 

NLQL1I/CPEDASTKKANV1LPVESSKSFQEFYSTS 

CLSPCENNWNLKJCGVFNKSRCnCSKLAEVWIFI 

PKLLFRLTVIILTFKCYYVLFHLHNARVLDV 


3403 


A 


609 


2765 


SRHCTPAERQNETHRAPDFAMSAVLGHQPPFFPA 

LTLPPNGAAALSLPGALAKPIMDQLVGAAETGIP 

FSSLGPQAHLRPLKTMEPEEEVEDDPKVHLEAKE 

LWDQFHKRGTEMVITKSGRRMFPPFKVRCSGLD 

KKAKYILLMDI1AADDCRYKFHNSRWMVAGKA 

DPEMPKRMYIHPDSPATGEQWMSKVVTFHKLKL 

TNNISDKHGFTILNSMHKYQPRFHIVRANDILKLP 

YSTFRTYLFPETEFIAVTAYQNDKITQLKIDNNPF 

AKGFRDTGNGRREKRKQLTLQSMRVFDERHKK 

ENGTSDESSSEQAAFNCFA\QASSPAA\PL*RTSNL 

KDF\SPSRG*RATPEAEEQRG STAPRPATRAKISP 

HPRRRSPAVTRAAPAVKAHLFAAERPRDSGRLD 

KASPDSRHSPATISSSTRGLGAEERRSPVREG\QA 

PAKVEEARALPGKEAFAPLTVQTDAAAAHLAQG 

PLPGLGFAPGLAGQQFFNGHPLFLHPSQFAMGG 

AFSSMAAAGMGPLLATVSGASTGVSGLDSTAM 

AbAAAAQOLSGASAATLPFHLQQHVLASQGLA 

MSPFGSLFPYPYTYMAAAAAA/SSAAASASVHRT 

P\FNLNTMRPRLRYSPYSIPVPVPDGSSLLTTALPS 

\yf A AAA nPl VlClV A A A T A A CI> A CWAVHC^CCT MC 
iVLAAAAUrrXUUlVAAAJLAAor Ao\V A V UoOoJbLJNo 

RSS\TLSSSSMSLSPKLCAEKEAATSELQSIQRLVS 
GLEAKPDRSRSASP 


3404 


A 


1082 


1308 


LKKFLEVPQSYSLLLSSPFLQ\WRA*RPQNAIG*Q 
FIIKTLVFFGIMRSAGDVLSTQVSCALRIMRTAGC 
SHSSP 


3405 


A 


1553 


559 


PRPPTQRLSRFAPPCRTAEFPFRRRAVVTRPAPPR 
ACTVVGRSSPVTGLAVGAAVAMLTVAARSRPFA 
PVLSATSRGVAGALT\P*MQATVPATPEQPVLDL 
KRPFLSRESLSGQAVRRPLVASVGLNVPASVCYS 

ri 1 DIJv V rut oJCr Y KxvJLJb V LJJo I KooKcootiAJvJvOr o 

YLVTGVTTVGVAYAAKNAVTQFVSSMSASADV 
LAlJ^KIEIKLSDIPEGKNMAFKWRGKPLFVRHRT 
QKEIEQEAAVELSQLRDPQHDLDRVKKPEWVILI 
GVCTHLGCVPIANAGDFGGYYCPCHGSHYDASG 
RIRLGPAPLNLEVPTYEFTSDDMVIVG 


3406 


A 


83 


2671 


CLYPDFCRSVTCAMPCFTHRSCREDPGTSESREM 
DPVAFKDVAVNFTQEEWALLDISQKNLYREVML 
ETFWNLTSIGKKWKDQNIEYEYQNPRRNFRSVT 

EVKSCDSFVCEVGLGNSSSNMNIRGDTGHKACE 

CQEYGPKPWKSQQPKKAFRYHPSLRTQERDHTG 

KKPYACKECGKNIIYHSSIQRHMWHSGDGPYK 

CKFCGKAFHWLSLYLIHERTHTGEKPYECKQCG 

KSFSYSATHR1HERTHIGEKPYECQECGKAFHSPR 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

seauence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q-Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










SCHRHERSHMGEKAYQCKECGKAFMCPRYVRR 

HERTHSRKKLYECKQCGKALSSLTSFQTHIRMHS 

GERPYECKTCGKGFYSAKSFQRHEKTHSGEKPY 

KCKQCGKAFTRSG SFRYHERTHTGEKPYECKQC 

GKAFRSAPNLQSHGRTHTGEKPYECKECGKAFIF 

VNNLQSHERTQTHIRIHSGERRYKCKICGKGFYC 

PKSFQRHEKTHTGEKLYEC/TATFSSSFSSSSSF*Y 

HERTHTGEKPYKCEQCGKAFRAVSIL*MHGRTH 

PEEKPYECEQ*RKAFRSAPHL*IRGRTHNGEKPY 

ACKKCGKPFGSAQNLRJHERTQTHJMHSVERPYK 

CKICGRGFYSAKSFQTHEKSYTGEKPYECKQCG 

KAFVSFTSFRYHERTHTGENPYECKQFGKAFRSV 

KNLRPHKRTHTGEKPCEYMKRLTLEGNTMNAS 

NVAKLSLLPVLFNIMKEFTLGRNPISVSNVRKPLF 

LPLLrT^nMKGLTWERNPMSVCHVGKPSFLLVPFN 

IMKGLTLERSPMNISNVGKPSDQPRTFKCMEGLT 

LEKNPMNVSSMGKRSDLTRFFEYR 


3407 


A 


1426 


3 


PAAPSGASPGRVCGVETARPLGVQRRQSADEGP 

PGVAGLRHEPPTVWLGSVAHRGTWVCAHRWFG 

PAVTRAAQAATMVKLLVAKILCMVGVFFFMLL 

GSLLPVKIIETDFEKAHRSKKILSLCNTFGGGVFL 

ATC\LTALLARC*GKSSRRSWSLGHISTDYPL\AE 

TILLLGFFMTVFLEQLILTFAQENAVLHRPGDLQR 

RIGRGQRLGV*EPLHGGRAGPRAVRGAPRPRPQP 

ERAGPLAVPSPVRLLSLAFALSAHSVFEGLALGLQ 

EEGEKVVSLFVGVAVHETLVPVALGISMAGSAM 

PLRDAAKLAVTVSPMIPLGIGLGLGIEKAQGVPG 

SVASVLLQGPGGRHLSLFITFPGKSWPRSWRKKS 

DRLLKVLF\LVVGYTVLAGMGLPQVVSGLAIVPA 

AGSPPGAPGRTQAASPGRASPKSEHCGPGPPPVH 

KGPPGTRLCPRSYTLSLRALLLFKILLSLKSLYQK 
KK 


3408 


A 


106 


4514 


EARDRLAQSRAKEKELNSVASELSARQEESEHSH 

KHLIELRREFKKNVPEEIREMVAPVLKSFQAEVV 

ALSKRSQEAEAAFLSVYKQLIEAPALWELKLKSR 

PALGDSRVQQGQHDPKTDNQNTQQKAGFKEGW 

LAEASEREAFGPGFKDPVPVFEAARSLDDRLQPP 

SFDPSGQPRRDLHTSWKRNPELLSPKALKATQAE 

LLELRRKYDEEAASKADEVGLIMTNLEKANQRA 

EAAQREVESLREQLASVNSSIRLACCSPQGPSGD 

KVNFTLCSGPRLEAALASKDREILRLLKDVQHLQ 

SSLQELEEASANQIADLERQLTAKSEAIEKLEEKL 

QAQSDYEEIKTELSILKAMKLASSTCSLPQGMAK 

PEDSLLIAKEAFFPTQKFLLEKPSLLASPEEDPSED 

DSIKDSLGTEQSYPSPQQLPPPPGPEDPLSPSPGQP 

LLGPSLGPDGTRTFSLSPFPSLASGERLMMPPAAF - 

KGEAGGLLVFPPAFYGAKPPTAPATPAPGPEPLG 

GPEPADGGGGGAAGPGAEEEQLDTAEIAFQVKE 

QLLKHNIGQRVFGHYVLGLSQGSVSEILARPKPV 

WRKLHG* * GKEPFIKMKOFLSDF ONVT AT RTfOV 

RQRGSITPRIRTPETGSDDAIKSILEQAKKEIESQK 

GGEPKTSVAPLSIANGTTPASTSEDAIKSILEQAR 

REMQAQQQALLEMEVAPRGRSVPPSPPERPSLAT 

ASQNGAPALVKQEEGSGGPAQAPLPVLSPAAFV 

QSIIRKVKSEIGDAGYFDHHWASDRGLLSRPYAS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Glycine> H=Histidine t 
l=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valiue, W=Tryptophnn, Y=Tyrosine, 
X=Un known, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










VSPSLSSSSSSGYSGQPNGRAWPRGDEAPVPPED 

EAAAGAEDEPPRTGELKAEGATAEAGARLPYYP 

AYVPRTLKPTVPPLTPEQYELYMYREVDTLELTR 

QVKEKLAKNGICQRIFGEKVLGLSQGSVSDMLSR 

PKPWSKLTQKGREPFIRMQLWLSDQLGQAVGQQ 

PGASQASPTEPRSSPSPPPSPTEPEKSSQEPLSLSLE 

SSKENQQPEGRSSSSLSGKMYSGSQAPGGIQEIV 

AMSPELDTYSITKRVKEVLTDNNLGQRLFGESIL 

GLTQGSVSDLLSRPKPWHKLSLKGREPFVRMQL 

WLNDPrn^EKLRDMKKLEKJCAYLKERYGLIST 

GSDSESPATRSECPSPCLQPQDLSLLQIKKPRVVL 

APEEKEALRKAYQLEPYPSQQTIELLSFQLNLKT 

NTVINWFHNYRSRMRREMLVEGTQDEPDLDPSG 

GPGILPPGHSHPDPTPQSPDSETEDQKPTVKELEL 

QEGPEENSTPLTTQDKAQVRJKQEQMEEDAEEE 

AGSOPODSGELDKGOGPPKFFHPDPPGlsIDGI PK 

VAPGPLLPGGSTPDCPSLHPQQESEAGERLHPDP 

LSFKSASESSRCSLEVSLNSPSAASSPGLMMSVSP 

VPSSSAPISPSPPGAPPAKVPSASPTADMAGALHP 

S A K VNPNLQRRHEKM AN LNNI I Y RLERA ANREE 

ALEWEF 


3409 


A 


162 


1710 


GPLSPGPYQCRPSLPAQLYPQSLMAAATLRTPTQ 

GTVTFEDVAVHFSWEEWGLLDEAQRCLYRDVM 

LENLALLTSLDVHHQKQHLGEKHFISNVGRALF 

VKTCTFHVSGEPSTCREVGKDFLAKLGFLHQQA 

AHTGEQSNSKSDGGA1SHRGKTHYNWGEHTKAF 

SGKHTLVQQQRTLTTERCYICSECGKSFSKSYSL 

NDHWRLHTGEKPYECRECGKSFRQSSSLIQHRR 

GHTAVRPHECDECGKLFSNKSNL1KHRRVHTGE 

RPYECSECGKSFNQRSALLQHRGVHTGEKPYEC 

TECGKSFSKNSSLIKHQRIHSG*\RPYECTECGKSF 

SONSSLESHHRVHTGERPYKrSFrGKSFRORSAT 

LQHRGVPTGERPYECSECGKFFPYSSSLGKHQRV 

HTGSRPYECSECGKSFTQNSGLIKHRRVHTGEKP 

YECTE*KKSFSHNSSLIKHQRJHSR*KPYE\CKCG 

N\R*HPGESP*VHSECQ/KSFS*RPYLIECHTVHKG 

KTLLICRDVQLI 


3410 


A 


167 


789 


LCMKGISGGVRVAALAARAEREELPVPAMEPQP 

TAWGSPHPEAVLOLEVAPESSGPCTDTAKDOOS 

DKLPDLMPPA\EPLGSALELRASLEIDVAE\RGCE 

HGPSQQLPRCP*SWAWSEPWCQRPGCAV*APLP 

Y*REASFIYQSHSPAASGPFHSAGAGAVYLQAGG 

V/GEQEKEAVRKGSGSSSCSQRGP\PPPGMEVCPL 

LGFWAICP 


3411 


A 


1040 


887 


ASLSKPAGISTMPWALILLFLLTHSAVS WQAGL 
TQPPSVSKDLR\QTATLTCTGNSNNVGHQGVIWL 
QQHQGHPPKLLSYRNNNRPSGISERLSAYKSGNA 
ASLTIYGLQTEHEAD* *CRPRRKL1PKTARLFFFFL 
IDNEEYLLRVY 


3412 


A 


164 


83 


RRGIPGSASLSLTMCVRSCFQSPRLQWVWRTAFL 

KHTQRRHQGSHRWTHLGGSTYRAVEFDMGGVLI 

PSPGRVAAEWEVQNR1PSGTILKALMEGGENGP 

WMRFMRAEITAEGFLREFGRLCSEMLKTSVPVD 

SFFSLLTSERVAKQFPVMTEAITQ1RAKGLQTAVL 

SNNFYLPNQKSFLPLDRKQFDVIVESCMEGICKP 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=€lutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=GIutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










DPRTyiCLCLEQLGLQPSESIFLDDLGTNLKEAARL 

GIHTIKVNDPETAVKELEALLGFTLRVGVPNTRP 

VKKTMEIPKDSLQKYLKDLLGIQTTGPLELLQFD 

HGQSNPTYYIRLANRDLVLRKKPPGTLLPSAHAI 

EREFRIMKALANAG VPVPN VLDLCEDS SVIGTPF 

YVMEYCPGLIYKDPSLPGLEPSHRRAIYTAMNTV 

LCKIHSVDLQAVGLEDYGKQGSTTWV/YSSRRA 

RGALLFLDWELSYPWGDPFADVGYSCLAHYLPS 

SFPVLRGINDCDLTQLGIPAAEEYFRMYCLQMGL 

PrTENWNFYMAFSFFRVAAILQGVYKRSLTGQA 

SSTYAEQTGKLTEFVSNLAWDFAVKEGFRVFKE 

MPFTNPLTRSYHTWARPQSQWCPTGSRSYSSVPE 

ASPAHTSRGGLVISPESLSPPVRELYHRLKHFME 

QRVYPAEPELQSHQASAARWSPSPLIEDLKVKQP 

W*GGRSGRTSWRLLALGCHT 


3413 


A 


105 


1573 


PESRHQCFSDRSSHFLTMEMEQEKMTMNKELSP 

DAAAYCCSACHGDETWSYNHPIRGRAKSRSLSA 

SPALGSTKEFRRTRSLHGPCPVTTFGPKACVLQN 

PQTIMHIQDPASQRLTAVNKSPKSVLVIKKMRDAS 

LLQPFKELCTHLMEENMIVYVEKKVLEDPAIASD 

ESFGAVKKKFCTFREDYDD1SNQIDFIICLGGDGT 

LLYASSLFQGSVPPVMAFHLGSLGFLTPFSFENFQ 

SQVTQVIEGNAAVVL/RGSRLKVRVVKELRGKK 

TAVHNGLGEKGSQAAGLDMDVGKQAMQYQVL 

NEV VIDRGPSS YLSN VD V YLDGHLITTVQGD/G * 

GPQHLSWGP*AFLGRE*RLRLSLSGVIVSTPTGST 

AYAAAAGASMIHPNVPAIMITPICPHSLSFRP1VV 

PAGVELIOMLSPEAIWTAWVSFDGRKRQEIRHG 

DSISITTSCYPLPSICVRDPVSDWFESLAQCLHWN 

VRJKKQAHFEEEEEEEEEG 


3414 


A 


20 


2602 


VIVNKNVNWINYIYYNQQQRAFHELKEKJLMSAL 

ALGLPDLTKPFTFYESEREKMAVGVLTQTVGPW 

PRPVAYLSKQLDGVSKGWPPCLRALAATALLAQ 

EADKLTLGQNLNIKAPHAVVTLMNTKGHHWLT 

NARLTKYQSLPCENPHITIEVCNTLNPTTLLPVSE 

SPGEHNCVEVLDSVYSSRPDLRDQPWASSVDWE 

LYMDGSSFINSQGERCAGYAVVTLDAVEKAKLW 

LQGTSAQKAELIALTRAVELSEGQESLEELLGRY 

FYVSHLPAFAKAVAQLCITCRQHNARQSPTVSPH 

IQAYGAAPFEDLQVDFTEMPKCGGNKYLLVLTC 

TYSG WVE A YPTRTEKA YEVTRVLLRDLIPRFGLP 

LRIGS1WGPVFVADLDCVEINVDTGVIWATWIKN 

EKDPVQLQKGKSGPSCTKGQCNPLELV1TNPLDP 

RWKKGERVTLGINGAGLNPRVNILVRGEVYKCS 

LEPVFQTFYDELNVPITEFPGKTRNLFLQLAEHV 

AQSLTVTSCYVCGGTVIADQWPWEARELVPTDP 

VPDEFPAQKNHPDNFWVLKASIIRQYYIARVEKD 

FTLP VG RL HG G/RSNHTEKNPFS KFPKLQT V * A HP 

ESHRDWTAPTGLYWICGHRAYTKLPVASSCVIGTI 

TCP9FPT T ^n^THFT I <TFT> W A <sR \l<f QT A TT? M*T\rM"nfc r 
rvjr orr jl-juDUv i vj.c.Lri_Ajr r v i /\oiv\ivoLr\livlN in inuiv 

WPPE1UIQYYGPAT*AQDGSWGYRIPIYMINRJIRL 

QAVLKIITATGRALTILAQQETQMRNArYQNRLA 

LDYLLAAEGEVCRKITHXTNCCLHIDNQGQVVED 

IVRDMTKVAHVPVQVWHGFDPGAMFRKWFPAL 

GGFKTLIIRVIIVIGTYLLLPRLLPVLLQMIKSFIAT 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence <A=Alanine C=Cysteine, D=Aspartic Acid, 
^Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
[»lsoleucinc, K=Lysine, L^Leucine, {^Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine t S=Serine, 
T=Threoninc, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possib!e nucleotide insertion 










LVYQNASAQVYYrNHY 


3415 


A 


455 


108 


NMSWRGRSTYRPRPRRSLQPPELIGAMLEPTDEE 
PKEEKPPTKSRNPTPDQKREDDSG/SAA*DFKWP 
EPGKPIFQGAMVRPKTGG/CGCEGGY*CQGEDS\P 
KAEHFKMPEAGEGKSQV 


3416 


A 


1 


874 


FFFFQRJNFIEHSGSVSLLALACDLGWCEDWSCC 

LVQGGGDLVDVVQTNHGEDEAGGDTDSVDEAR 

CKESQQEAQENLREDLCLESFAKDKJLQIIEGSER 

T?T-IPPTPTI/f^ A AT r>f"2PDT nr*rt/~\l TA \/I_TT UDCyUA 

crlcc I iv I K^AALlJUcrLuuuvL 1 A VHLHrolsJlV^ 

QGQEGGERQRG ARTHH WRG WEKGRRVRLRPPS 

GKLRADQPVRKLGGPTPS/TELPGLQPHAPTPHT 

A/PATPTYSPAPDTPNPPVRWKCPLPVEPRTRQLC 

RERTRKACPPKPRPPLGLPGDPTGPVTHHAPPVS 

PTGASGQERRAEPGAVSYAHASATK 


3417 


A 


243 


847 


CLKYMYTYIFCPNCVSYKMKTDHFSLRYLHSSC 

AbUNRobVUbbOv^AAHroK.ORrrrHG iHWG TQC 

RGHISVLGWQCSCPSTGCRVGLGLAMCQTHAYI 

HTHTHTHTHTPTDYGAHHTDPLQRWGLGPR\KS 

EAGPLPQLSRDQSHPGPLSPGASPRSAGLPGWHP 

AHQEPRARGRCARDGLSLQTRLTNKYDIQCCQE 

MRK 


3418 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 

AAK1TELINKLNFLDEAEKDLATVNSNPFDDPDA 

AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 

FKEVQTPQYLNPFDEPEAFVTIByDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRXPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQD1KENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAFIFSGQ 

ELNVVQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPHCEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKJCHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEEPEGFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQYI 

E^^U > EMKRQRSIQEDTKKGNEEKAAITETQRKPS 

bJJb V Lis \s\jb ]S±>o\okI Y V V UbLAAbbNbQKQLL) 1 R 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 

KMAKKEEKCVLQ 


3419 


A 


4073 


1000 


LDEYEARLTLANLDDFEEDNEDDDENRVNQEEK 
AAK1TELINKLNFLDEAEKDLATVNSNPFDDPDA 
AELNPFGDPDSEEPITETASPRKTEDSFYNNSYNP 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alantne OCysteine, D^Aspartic Acid, 
E>=Glutamic Acid, FHPhenylalanine, G=Glyctne, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptopban, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










FKEVQTPQYLNPFDEPEAFVTIKDSPPQSTKRKNI 

RPVDMSKYLYADSSKTEEEELDESNPFYEPKSTP 

PPNNLVNPVQELETERRVKRKAPAPPVLSPKTGV 

LNENTVSAGKDLSTSPKPSPIPSPVLGRKPNASQS 

LLVWCKEVTKNYRGVKITNFTTSWRNGLSFCAI 

LHHFRPDLIDYKSLNPQDIKENNKKAYDGFASIGI 

SRLLEPSDMVLLAIPDKLTVMTYLYQIRAHFSGQ 

ELNVVQIEENSSKSTYKVGNYETDTNSSVDQEKF 

YAELSDLKREPELQQPISGAVDFLSQDDSVFVND 

SGVGESESEHQTPDDHLSPSTASPYCRRTKSDTEP 

QKSQQSSGRTSGSDDPGICSNTDSTQAQVLLGKK 

RLLKAETLELSDLYVSDKKKDMSPPFICEETDEQ 

KLQTLDIGSNLEKEKLENSRSLECRSDPESPIKKT 

SLSPTSKLGYSYSRDLDLAKKKHASLRQTESDPD 

ADRTTLNHADHSSKIVQHRLLSRQEELKERARVL 

LEQARRDAALKAGNKHNTNTATPFCNRQLSDQ 

QDEERRRQLRERARQLIAEARSGVKMSELPSYGE 

MAAEKLKERSKASGDENDNIEIDTNEEIPEGFVV 

GGGDELTNLENDLDTPEQNSKLVDLKLKKLLEV 

QPQVANSPSSAAQKAVTESSEQDMKSGTEDLRT 

ERLQKTTERFRNPVVFSKDSTVRKTQLQSFSQY1 

ENRPEMKRQRSIQEDTKXGNEEKAAITETQRKPS 

HUii v LNROr KiJb\a(^ * V VGbLAALENEQKQIDTR 

AALVEKRLRYLMDTGRNTEEEEAMMQEWFML 

VNKKNALIRRMNQLSLLEKEHDLERRYELLNRE 

LRAMLAIEDWQKTEAQKRREQLLLDELVALVN 

KRDALVRDLDAQEKQAEEEDEHLERTLEQNKG 


3420 


A 


612 


1058 


ENLGPNYSHRLLHHPTFYKKIHKKHHEWTAPIG 

VISLYAHPIEHAVSNMLPVIVGPLVMGSHLSSITM 

WFSLALIITTISHCGYHLPFLPSPEFHDYHHLBCFN 

QCYGVLGVLDHLHGTDTMFKQTKAYERHVLLL 

GFTPLSESIPDSPK 


3421 


A 


23 


2005 


LLTPCDGRIPGRPSVGAESGSDFQQRRRRRRDPE 

EPEKTELSERELAVAVAVSQENDEENEERWVGP 

LPVEATLAKKRKVLEFERVYLDNLPSASMYERS 

YMHRDVITHVVCTKTDFIITASHDGFTVKFWKKIE 

EGIEFVKHFRSHLGVIESIAVSSEGALFCSVGDDK 

AMKVFDVVNFDMINMLKLGYFPGQCEWIYCPG 

DAISSVAASEKSTGKIFIYDGRGDNQPLHIFDKLH 

TSPLTQERLNPVYKAVVSSDKSGMIEYWTGPPHE 

YKFPKNVNWEYKTDTDLYEFAKCKAYPTSVCFS 

PDGKKIATIGSDRKVRIFRFVTGKLMRVFDESLS 

MFTELQQMRQQLPDMEFGRRMAVERELEKVDA 

VRLINIVFDETGHFVLYGTMLGIKVINVETNRCV 

RILGKQENIRVMQLALFQG1AKKJ1RAATT1EMKA 

SEM^VLQMQADrTIVCTSFKKNRF^MFTB^lEPE 

nw C A Pl^r\P \/T7Mt; V DO" V CI7\/A/f A A TY\ At?r Til/' T>\r 

U I Jb.oJ\LJc>L>xsAJ V r NcisJ^oivcE. VMAA 1 l^AJbUrKivV 
SDSAIIHTSMGDIHTKLFPVECPKTVENFCVHSRN 
GYYNGHTFHRJIKGFMIQTGDPTGTGMGGESIWG 
GEFEDEFHSTLRHDRPYTLSMANAGSNTNGSQFF 
ITWPTPWLDNKHTVFGRVTKGMEVVQRISN\VK 
VNPKTDKPYEDVSIINITVK 


3422 


A 


2486 


433 


FVLVCAPLTWAGARHRRMAASKKPPRVRVNHQ" 
DFQLRNLRI1EPNEVTHSGDTGVETDGRMPPKVT 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Pbenylalanine, G=Clycine, Fl=Histidtne, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methtonine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SELLRQLRQAMRNSEYVTEP1QAYIIPSGDAHQSE 

YIAPCDCRRAFVSGFDGSAGTA1ITEEHAAMWTD 

GRYFLQAAKQMDSNWTLMKMGLKDTPTQEDW 

LVSVLPEGSRVGVDPLIIPTDYWKKMAKVLRSA 

GHHLEPVKENLVDKJWTDRPERPCKPLLTLGLDY 

TGISWKDKVADLRLKMAERNVMWFVVTALDE1 

AWLFNLRGSDVEHNPVFFSYAIIGLETIMLFIDGD 

RIDAPSVKEHLLLDLGLEAEYRIQVHPYKSILSEL 

KALCADLSPREKVWVSDKASYAVSETIPKDHRC 

CMPYTPIC1AKA\ VKNS AVESEG MRRAH 1KD A V AL 

CELFNWLEKEVPKGGVTEISAADKAEEFRRQQA 

DFVDLSFPTISSTGPNGAI1HYAPVPETNRTLSLDE 

VYLIDSGAQYKDGTTDVTRTMHFGTPTAYEKEC 

L" 1 1 \/1 T1 If TIT A \iC* A AT /FnT/^TT/ tit t f\p r* A T"> O A T 

r 1 Y VLKOHlAVbAAVFPTGTKGHLLDSFARSAL 

WDSGLDYLHGTGHGVGSFLNVHEGPCGISYKTF 

SDEPLE AGMI VTDEPG YYEDG AFG I RI ENV VL V V 

PVKTKYNFiSRvfRGSLTFEPLTLVPIQTKMIDVDSL 

TDKECDWLNNYHLTCRDVIGKELQKQGRQEAL 

EWLIRETQPISKQH 


3423 


A 


5515 


934 


FKMPENPATDKLQVLQVLDRLKMKLQEKGDTS 

QNEKLSMFYETLKSPLFNQILTLQQSIKQLKGQL 

NHIPSDCSANFDFSRKGLLVFTDGSITNGNVHRPS 

NNSTVSGLFPWTPKLGNEDFNSV1QQMAQGRQIE 

YIDIERPSTGGLGFSVVALRSQNLGKVDIFVKDV 

QPGSVADRDQRLKENDQILArNHTPLDQNISHQQ 

AIALLQQTTGSLRLIVAREPVHTKSSTSSSLNDTT 

LPETVCWGHVEEVELINDGSGLGFGIVGGKTSGV 

WRTIVPGGLADRDGRLQTGDHILKIGGTNVQG 

MTSEQVAQVLRNCGNSVRMLVARDPAGDISVTP 

PAPAALPVALPTVASKGPGSDSSLFETYNVELVR 

KDGQSLGIRIVGYVGTSHTGEASGIYVKSI1PGSA 

AYHNGHIQVNDKIVAVDGVNIQGFANHDWEVL 

RNAGQVVHLTLVRRKTSSSTSPLEPPSDRGTVVE 

PLKPPALFLTGAVETETNVDGEDEEIKERIDTLKN 

DNIQALEKLEKVPDSPENELKSRWENLLGPDYEV 

MVATLDTQIADDAELQKYSKLLPIHTLRLGVEV 

DSFDGHHYISSIVSGGPVDTLGLLQPEDELLEVN 

GMQLYGKSRREAVSFLKEVPPPFTLVCCRRLFDD 

EASVDEPRRTETSLPETEVDHNMDVNTEEDDDG 

ELALWSPEVKIVELVKDCKGLGFSILDYQDPLDP 

TRSVIVIRSLVADGVAERSGGLLPGDRLVSVNEY 

CLDNTSLAEAVEE.KAVPPGLVHLGICKPLVEDN 

EEESCYILHSSSNEDKTEFSGTIHDINSSLILEAPK 

GFRDEPYFKEELVDEPFLDLGKSFHSQQKEIEQS 

KEAWEMHEFLTPRLQEMDEEREMLVDEEYELY 

QDPSPSMELYPLSHIQEATPVPSVNELHFGTQWL 

HDNEPSESQEARTGRTVYSQEAQPYGYCPENVM 

KENFVMESLPSVPSTEGNSQQGRFDDLENLNSLA 

KTSLDLGMIPNDVQGPSLLIDLPVVAQRREQEDL 

PT YOHOATRVI^KA^A YTr5TV/n <1QR V ATTYTPPT PP 

REEGEGEETPNFSHWGPPRIVEIFREPNVSLGISIV 

GGQTVIKRLKNGEELKGIFIKQVLEDSPAGKTNA 

LKTGDKJLEVSGVDLQNASHSEAVEAIKNAGNP 

VVFIVQSLSSTPRVIPNVHNKANKITGNQNQDTQ 

EKKEKRQGTAPPPMKLPPPYKALTDDSDENEEE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=GIutamic Acid, F^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










DAFTDQKIRQRYADLPGELH1IELEKDKNGLGLS 

LAGNKDRSRMSIFVVGINPEGPAAADGRMHIGD 

ELLEINNQILYGRSHQN\ASAIIKTAPSKVKLVFIR 

NEDAVNQMAVTPFPVPSSSPSSIEDQSGTEPISSEE 

\DGSLEWGIKQLPESESFKLAVSQMKQQKYPTKV 

SFSSQEIPLAPASSYHSTDADFTGYGGFQAPLSVD 

PATCPIVPGQEMIIEISKRRSGLGLSIVGGBGDTPLV 

NGVDLRNSSHEEAITALRQTPQKVRLVVYRDEA 

HYRDEENLEIFPVDLQKKAGRGLGLSIVGKR 


3424 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKPVGTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSL\DFC\DS 

C\SDCLHET\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPA1SIR 


3425 


A 


2223 


1162 


HASERVVQLPDFVWDQYTHSLGRVEREFKNRKR 

HTRRVKLVFDKGLPARPKSPLDPKKDGESLSYS 

MLPLSDGPEGSSSRPQMIRGRLCDDTKPETFNQL 

WTVEEQKKLEQLLIKYPPEEVESRRWQKIADELG 

NRTAKQVASRVQKYFIKLTKAGIPVPGRTPNLYI 

YSKKSSTSRRQHPLNKHLFKP\GTFMTSHEPPVY 

MDEDDDRSCFHSHMNTAVEDASDDESIPIMYRN 

LPEYKELLQFKKLKKQKLQHMQAESGFVQHVGF 

KCDNCGIEPIQG\VRW\HCR\DCPP\EMSLVDFC\DS 

C\SDCLHET\DIHKGDHQLEPIYRS\ETFLDRDYCV 

SQGTSYNYLDPNYFPANR 


3426 


A 


2 


1553 


LFVVVHDDPRWGTPRYWLGALYRNQQSSPTAPP 

GLLPLEYFPAAPHCSHSRQWRCSQTHRJHHHPQ 

MLGPCRQEICGITMAAGTLYTYPENWRAFKALI 

AAQYSGAQVRVLSAPPHFHFGQTNRTPEFLRKFP 

AGKVPAFEGDDGFCVFESNAIAYYVSNEELRGST 

PEAAAQVVQWVSFADSDIVPPASTWVFPTLGIM 

HHNKQATENAKEEVRRJLGLLDAYLKTRTFLVG 

ERVTLADITWCTLLWLYKQVLEPSFRQAFPNTN 

RWFLTCINQPQFRA\VFGEVKLCEKMAQF\DAKK 

FAETQPKKDTPRKEKGSREEKQKPQAERKEEKK 

AAAPAPEEEMDECEQALAAEPKAKDPFAHLPKS 

TFVLDEFKRKYSNEDTLSVALPYFWEHFDKDGW 

SLWYSEYRFPEELTQTFMSCNLITGMFQRLDKLR 

KNAFASVILFGTNNSSSISGVWVFRGQELAFPLSP 

DWQVDYESYTWRKLDPGSEETQTLVREYFSWE 

GAFQHVGKAFNQGKIFK 


3427 


A 


755 


52 


TAARRRQKGTAARRRQKGTAARRRQKGTAARR 

RQKGTAARRRQKGTAARRRQKGTAARRRQKGT 

AAKKKQKGTAA RRRQKGTAARRRQKGTA ARRR 

QKGLSNLDAAEWLPPKKGVGEKKKGPFLAINEV 

VTV^YPlTNflLKRIHGVGFKKRAPRALKJE 

I^MGTPDVRlDTI^NK^\rvVAKGIRNVPYRIRVR 

LSRKRNEDEDSPNIO.YTLVTYVPVTTFI<mQTV 

NVDEN 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nndeotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, C=Clycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine T 
N=Asparagine, P=Proline, Q=G!ulamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 


3428 


A 


4 


1939 


LPLSLSFSEMPLPLLPMDLKGEPGPPGKPGPWGP 

PGPPGFPGKPGHGKPGLHGQPGPAGPPGFSRMG 

KAGPPGLPGNVGPPGQPGLRGEPGIRGDQGLRGP 

PGPPGLPGPSGITIPGKPGAQGVPGPPGFQGEPGP 

QGEPGPPGDRGLKGDNGVGQPGLPGAPGQGGAP 

GPPGLPGPAGLGKPGLDGLPGAPGDKGESGPPG 

VPGPRGEPGAVGPKGPPGVDGVGVPGAAGLPGP 

QGPSGAKGEPGTRGPPGLIGPTGYGMPGLPGPKG 

DRGPAGVPGLLGDRGEPGEDGEPGEQGPQGLGG 

PPGLPGSAGLPGRRGPPGPKGEAGPGGPPGVPGl 

RGDQGPSGLAGKPGVPGERGLPGAHGPPGPTGP 

KGEPGFTGRPGGPGVAGALGQKGDLGLPGQPGL 

RGPSGIPGLQGPAGPIGPQGLPGLKGEPGLPGPPG 

EGRAGEPGTAGP\RGPPGVPGSPGITGPPG\LPGPP 

n a Dn a pnCTni a ui dxt/^* \ rc p a^h r^is r^ir r\r\ 
UArUArUt 1 UlAOLrlbriNuU VbUA VLUKOOKrC^ 

FGLGELSAHATPAFTAVLTSPLPASGMPVKFDRT 

LYNGHSGYNPATG1FTCPVGGVYYFAYHVHVKG 

TNVWVALYKNNVPATYTYDEYKKGYLDQASG 

GAVLQLRPNDQVWVQMPSDQANGLYSTEYIHSS 

FSGFLLCPT 


3429 


A 


212 


1075 


EGLTGPCERVPFLLGRGPPHGATRAGHRRAVRW 

AGPESLPPLPRSLIMDSPRAGTHQGPLDAETEVG 

ADRCTSTAYQEQRPQVEQVGKQAPLSPGLPAMG 

urOrOrCbUPAOAGOAuAGGbEPLVTVTVQCAF 

TVALRARRGADLSSLRALLGQALPHQVAQLGQLS 

YLAPGEDGHWVPIPEEESLQRAWQDAAACPRGL 

QLQCRGAGGRPVLYQVVAQHSYSAQGPEDLGF 

RQGDTVDVLCEVDQAWLEGHCDGRIGIFPKCFV 

VPAGPRMSGAPGRLPRSQQGDQP 


3430 


A 


799 


1989 


rNKYrNIRKKIKLLSPLPPLWSHLALLQASATKWV 
LTPAAFAGKLLSVFRQPLSSLWRSLVPLFCWLRA 
TFWLLATICRRKQQLVLRGPDETKEEEEDPPLPTT 
PTSVNYHFTRQCNYKCGFCFHTAKTSFVLPLEEA 
KRGLLLLK\EAG\LEKINFSGG\EPFLQDRGEYLGK 
LVRFCKVELRLPSVSIWSNGSLIRERWFQNYGVE 

VI pill A IQr , T\^CPlT?I7\7T , vir , D\inP rJXT\f^WXTU\/T7XTT 

QKL\RRWCRDYRVPFKINSVINPF\NVEEDMTEQI 
KALNPVRWKVFQCLLIEGENCGEDAVLREAERFV 
IGDEEFERFLERHKEVSCLVPESNQKMKDSYLIL 
DEYMRFLNCRKGRKDPSKSILDVGVEEAIKFSGF 
DEKMFLKJIG GK Y I WSKADLKLD W 


3431 


A 


5468 


2146 


ACGFLPGRCHFSTFKQCQEWLSRLSRATARPAKP 

EDLFAFAYHAWCLGLTEEDQHTHLCQPGEHIRC 

RQEAELARMGFDLQNVWRVSHINSNYKLCPSYP 

QKLLVPVWITDKELENVASFRSWKRIPVWYRH 

LRNGAAIARCSQPEISWWGWRNADDEYLVTSIA 

KACALDPGTRATGGSLSTGhTNDTSEACDADFDS 

SLTACSGVESTAAPQKLLILDARSYTAAVANRAK 

GGGCECEEYYPNCEVVFMGMAN1HAIRNSFQYL 

RAVCSOMPDPSNWLSALESTKWLOHLSVMLKA 

AVLVANTVDREGRPVLVHCSDGWDRTPQIVALA 

K1LLDPYYRTLEGFQVLVESDWLDFGHKFGDRC 

GHQENVEDQNEQCPVFLQWLDSVHQLLKQFPCL 

FEFNEAFLVKLVQHTYSCLYGTFLANNPC\EREK 

RNlYK/RGTCSVWALLRAGNKNFrfNFLYTPSSD 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysleine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L^Leucine, M=tYIethionine, 
N=Asparagine, P=Proiine, Q=Glutamine, R=Arginine, S==Serine, 
T=Threonine, V~Va!ine, W-Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










MVLHPVCHVRALHLWTAVYLPASSPCTLGEEN 

MDLYLSPVAQSQEFSGRSLDRLPKTRSMDDLLS 

ACDTSSPLTRTSSDPNLNNHCQEVRVGLEPWHS 

NPEGSETSFVDSGVGGPQQTVGEVGLPPPLPSSQ 

KDYLSNKPFKSHKSCSPSYKLLNTAVPREMKSNT 

SDPEIKVLEETKGPAPDPSAQDELGRTLDGIGEPP 

EHCPETEAVSALSKVISNKCDGVCNFPESSQNSPT 

GTPQQAQPDSMLGVPSKCVLDHSLSTVCNPPSA 

ACQTPLDPSTDFVLNQDPSGSVASISHQEQLSSVP 

DLTHGEEDIGKRGNNRNGQLLENPRFGKMPLEL 

VRKPISQSQISEFSFLGSNWDSFQGMVTSFPSGEA 

TPRRLLSYGCCSKRPNSKQMRATGPCFGGQWAQ 

REGVKSPVCSSHSNGHCTGPGGKNQMWLSSHPK 

QVSSTKPVPLNCPSPVPPLYLDDDGLPFPTDVIQH 

rU^m^UiAvj Y JtSA^fc V fcl^LKKvJ V Kx^i^MKLDlKjiCC 

APPAEPPMDYEDDFTCLKESDGSDTEDFGSDHSE 

DCLSEASWEPVDKKETEVTRWVPDHMASHCYN 

CDCEFWLAKRRHHCRNCGNVFCAGCCHLKLPIP 

DQQLYDPVLVCNSCYEHIQVSRARELMSQQLKK 

PIATASS 


3432 


A 


36 


1873 


MTFFSSVADFIGLDPRIAAWLIDPSDATPSFEDLV 

EKYCEKSITVKVNSTYGNSSRNIVNQNVRENLKT 

LYRLTMDLCSKLKDYGLWQLFRTLELPLIPILAV 

MESHAIQVNKEEMEKTSALLGARLKELEQEAHF 

VAGERFLITSKNQLRE1LFGKLKLHLLSQRNSLPR 

TGLQKYPSTVSEALNALRDLHPLPKIILEYRQVH 

K1KSTFVDGLLACMKKGSJSSTWNQTGTVTGRLS 

AKHPNIQGISKHPIQITTPKNFKGKEDKILTISPRA 

MFVSSKGHTFLAADFSQIELR1LTHLSGDPELLKL 

FQESERDDVFSTLTSQWKDVPVEQVTHADREQT 

KKVVYAWYGAGKERLAACLGVPIQEAAQFLES 

FLQKYKKIKDFARAAIAQCHQTGCVVSIMGRRR 

PLPRIHAHDQQLRAQAERQAVNFVVQGSAADLC 

YJ A ]Vf TW VPT A \/ A AC UTT TAP I VAfMlJTVnT I PI?\/"C 
JVJL</\lVllrl V r 1 A V AAon I JL 1 AKJL V Av^lrlUliLfLfr E, V Jb 

DPQIPECAALVRRTMESLEQVPLKVSLSAGRSWG 

HLVPLQEAWXALRQAHVALSLPATAWLPLGPLP 

APSPHPCIFRLHFVCSPRQQWEERTGFQQSrVWPS 

PRSPALYAPGRINPLGLGWPAIPWSKCLCKALKK 

K 


3433 


A 


1481 


476 


IPPKERAPGIRASCLAITAGARPTSYGRVGCEGDV 
RLSPVSPLLAPPDPRLASRWEGRSRMKGKKGIVA 
ASGSETEDEDSMDIPLDLSSSAGSGKRRRRGNLP 
KESVQBLRDWLYEHRYNAYPSEQEKALLSQQTH 

1 STI OVrNWPTNARPRT 1 PHMT P. V T^nic" FiPMORTT 
•L»0 1 L»V^ V v^lN W r lxN/\ivr\JvLrJLJr JL^IVIjl^ISJSJJOjSJ^x iNv^^ , 1 1 

SRRGAKISETSSVESVMGIKNFMPALEETPFHSFR 

AGPNPTLGVRPLSAKP/SQSPGSVLARPSVICHTTV 

TAIERLSLSLSCQSVGCGQNT\DIQQ1AT\RNLRDS 

SLMYPEDTCKSGPSTNTQSGLFNTPPPTPPDLNQ 

DFSGFQLLVDVALKRAAEMELQAKLTA 


3434 


A 


1720 


1243 


NGPVPPGGSKTKWAGGSAAEGSPRLSPSPGAAQ 

VPALLRGEPRGGAAAGSFWKPLHQHSCGLRPPP/ 

PPD/RLSRLPGKTLSACDRENGARRPLLLGSTSFIP 

IGRRTYASAAEPVGSKAVLVTGCDSGFGFSLAKH 

LHSKGFLVFAGCLMKDKGHDGVKELDSLNSDRL 

RTVQLNVCSSEEVEKVA^GDCPLEPEGPVEKGMW 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, Lr=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
^possible nucleotide insertion 










GLVNNAGISTFGEVEFTSLETYKQVAEVNLWGT 

WDNyfTfOCI DT 1 D D A V D \/\/"MTCCAjf T /"*D IV/f A Xlt> A D 

VrMI KbrJLrLlKJvAKOKV VNlooMLuKMAlNr AK 

SPYCITKFGVEAFSDCLRYEMYPLGVKVSVVEPG 

NFIAATSLYSPESIQAIAKKMWEELPEVVRKDYG 

KKYPDEKIAKMETYCSSGSTDTSPVIDAVTHALT 

ATTPYTRYHPMDYYWWLRMQIMTHLPGAISDM 

IYIR 


3435 


A 


842 


3595 


ENQQQN4LVAKEQRLHFLKQQERRQQQSISENEK 

LQKLKERVEAQENKLKKIRAMRGQVDYSKIMN 

GNLSAE1ERFSAMFQEKKQEVQTAILRVDQLSQQ 

LEDLKKGKXNGFQSYNGKLTGPAAVELKRLYQE 

LQIRNQLNQEQNSKLQQQKELLNKRNMEVAMM 

DKRJSELRERLYGKKIQACEKVFLNRVNGTSSPQ 

SPLSTSGRVAAVGPY1QVPSAGSFPVLGDPIKPQS 

LSIASNAAHGRSKSANDGNWPTLKQNSSSSVKP 

VQVAGADWKDPSVEGSVKQGTVSSQPVPFSALG 

PTEKPGIEIGKVPPPIPGVGKQLPPSYGTYPSPTPL 

GPGSTSSLERRKEGSLPRPSAGLPSRQRPTLLPAT 

GSTPQPGSSQQIQQRISVPPSPTYPPAGPPAFPAGD 

SKPELPLTVAIRPFLADKGSRPQSPRKGPQTVNSS 

SIYSMYLQQATPPKNYQPAAHSALNKSVKAVYG 

KPVLPSGSTSPSPLPFLHGSLSTGTPQPQPPSESTE 

KEPEQDGPAAPADGSTVESLPRPLSPTKLTPIVHS 

PLRYQSDADLEALRRKLANAPRPLKKJISSITEPE 

GPGGPN1QKLLYQRFNTLAGGMEGTPFYQPSPSQ 

DFMVTLADVDNGNTNANGNLEELPPAQPTAPLP 

AEPAPSSDANDNELPSPEPEELICPQTTHQTAEPA 

EDNNNNVATVPTTEQIPSPVAEAPSPGEEQVPPA 

PLPPASHPPATSTNKRTNLKKPNSERTGHGLRVR 

n^TTii at i i r\ACi p«/^ r-" rrvi \;Ar» nvri/rnnci/nxfrMn 

rNPLALLLDAbLbOEFDLVQRlIYEVEDPoICPNDb 
GITPLHNAVCAGHHH1VKFLLDFGVNVNAADSD 
GWTPLHCAASCNSVHLCKQLVESGAAIFASTISD 
IETAADKCEEMEEGYIQCSQFLYGVQEKLGVMN 
KGVAYALWDYEAQNSDELSFHEGDALTILRRXD 
E 


3436 


A 


3 


2604 


GSTHASEKMKTGRSALVVTDTGDMSVLNSPRHQ 

SCIMHVDMDCFFVSVGIRMRPDLKGKPVAVTSN 

RGTGRAPLRPGANPQLEWQYYQNKILKGKADIP 

DSSLWENPDSAQANGIDSVLSRAEIASCSYEARQ 

LGIKNGMFFGHAKQLCPNLQAVPYDFHAYKEVA 

QTLYETLAS\YTHNIEAVSCDEALVDITEILAETK 

LTPDEFANAVRMEIKDQTKCAASVGIGSNILLAR 

MATRKAKPDGQYHLKPEEVDDFIRGQLVTNLPG 

VGHSMESKLASLGIKTCGDLQYMTMAKLQKEF 

GPKTGQMLYRFCRGLDDRPVRTEKERKSVSAEI 

NYGIRFTQPKEAEAFLLSLSEEIQRRLEATGMKG 

KRLTLKIMVRKPGAPVETAKFGGHGICDNIARTV 

TLDQATDNAKIIGKAMLNMFHTMKLNISDMRGV 

GIHVNQLVPTNLNPSTCPSRPSVQSSHFPSGSYSV 

rsJJ Vr^ V v^lv/Vxvtvo I CCCnJVE. VfKAA ViJJLIilooAotv 

TCTFLPPFPAHLPTSPDTNKAESSGKWNGLHTPV 

SVQSRLNLSIEVPSPSQLDQSVLEALPPDLREQVE 

QVCAVQQAESHGDKKKEPVNGCNTGILPQPVGT 

VLLQIPEPQESNSDAGINLIALPAFSQVDPEVFAA 

LPAELQRELKAAYDQRQRQGENSTHQQSASASV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










r tsjNri^LHJLisJVA. V J^i^UvKJNJKJsJ^Uv 1 IGSPKRIQSPL 
NNKLLNSPAKTLPGACGSPQKLIDGFLKHEGPPA 
EKPLEELSASTSGVPGLSSLQSDPAGCVRPPAPNL 
AGAVEFNDVKTLLREWITTISDPMEEDILQVVKY 
CTDLffiEKDLEKLDLVIKYMKRLMQQSVESVWN 
MAFDFILDNVQVVLQQTYGSTLKVT 


3437 


A 


32 


4038 


SLLRLLKAQWGSSGAASEPVVLGEEGCGFPSTNE 

YPDLEEERATYPQEEDRFLTPGRAQLLWSPWSPL 

DQEEACASRQLHSLASFSTVTARRNPLHNPWGM 

ELAASENTDSPSPRPLRPGVTLPPGALTMNTKDT 

TEVAENSHHLKIFLPKKLLECLPRCPLLPPERLRW 

NTNEEIASYLITFEKHDEWLSCAPKTRPQNGSIIL 

YNRKKVKYRKDGYLWKKRKDGKTTREDHMKL 

KVQGMECLYGCYVHSSIVPTFHRRCYWLLQNPD 

IVLVHYLNVPALEDCGKGCSPIFCSISSDRREWLK 

WSREELLGQLKP1VDFHGIKWSCGNGTEEFSVEHL 

VQQILDTHPTKPAPRTHACLCSGGLGSGSLTHKC 

SSTKHRIISPKVEPRALTLTSIPHPHPPEPPPLIAPLP 

PELPKAHTSPSSSSSSSSSGFAEPLEIRPSPPTSRGG 

SSRGGTAILLLTGLEQRAGGLTPTRHLAPQADPR 

PSMSLAWVGTEPSAPPAPPSPAFDPDRFLNSPQR 

GQTYGGGQGVSPDFPEAEAAHTPCSALEPAAAL 

EPQAAARGPPPQSVAGGRRGNCFFIQDDDSGEEL 

KGHGAAPPIPSPPPSPPPSPAPLEPSSRVGRGEALF 

GGPVGASELEPFSLSSFPDLMGELISDEAPSIPAPT 

PQLSPALSTITDFSPEWSYPEGGVKVLITGPWTEA 

AEHYSCVFDHIAVPASLVQPGVLRCYCPAHEVG 

LVSLQVAGREGPLSASVLFEYRARRFLSLPSTQL 

DWLSLDDNQFRMSILERLEQMEKRMAEIAAAGQ 

VPCQGPDAPPVQDEGQGPGFEARVVVLVESMIP 

RSTWKGPERLAHGSPFRGMSLLHLAAAQGYARL 

EETLSQWRSVETGSLDLEQEVDPLNVDHFSCTPL 

MWACALGHLEAAVLLFRWNRQALSIPDSLGRLP 

LSVAHSRGHVRLARCLEELQRQEPSVEPPFALSP 

PSSSPDTGLSSVSSPSELSDGTFSVTSAYSSAPDGS 

PPPAPLPASEMTMEDMAPGQLSSGVPEAPLLLM 

DYEATNSKGPLSSLPALPPASDDGAAPEDADSPQ 

AVDVIPVDMTSLAKQIIEATPERIKREDFVGLPEA 

GASMRERTGAVGLSETMSWLASYIAENVDHFPS 

STPPSEL\PFER\GRLGLSLTAPSWAEFLSCIPPVGK 

ivjjsa^ir l bX^uxv^lii^KbL YbAARVIQTAFRKYK 

GRRLKEQQE VAAA V IQRC YRK YKQLT WI ALKF A 

LYKKMTQAAILIQSKFRSYYEQKRFQQSRRAAV 

LIQQHYRSYRRRPGPPHRTSATLPARNKGSFLTK 

KQDQAARKIMRFLRRCRHRMRELKQNQELEGLP 

QPGLAT 


3438 


A 


469 


2602 


FGRLLWGTAFKS WKMKAPIPHLILL YATFTQSLK 

VVTKRGSADGCTDWSIDIKKYQVLVGEPVRIKC 

ALFYGYIRTNYSLAQSAGLSLMWYKSSGPGDFE 

EPIAFDGSRMSKEEDSIWFRPTLLQDSGLYACVIR 

NSTYCMKVSISLTVGENDTGLCYNSKMKYFEKA 

ELSKSKEISCRDIEDFLLPTREPEILWYKECRTKT 

WRPSIVFKRDTLLIREVREDDIGNYTCELKYGGF 

VVRRTTELTVTAPLTDKPPKLLYPMESKLTIQET 

QLGDSANLTCRAFFGYSGDVSPLIYWMKGEKFIE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glu ramie Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, A=possibte nucleotide deletion, 
\=possible nucleotide insertion 










DLDENRVWESD1\KJLKEHLGEQEVSISLIVDSVEE 

GDLGNYSCYVENGNGRRrlASVLLHKKELMYTV 

ELAGGLGAILLLLVCLVTIYXCYKIEIMLFYRNHF 

GAEELDGDNKDYDAYLSYTKVDPDQWNQETGE 

EERFALEJLPDMLEKHYGYKLFIPDRDLEPTGTYI 

EDVARCVDQSKRLIIVMTPNYVVRRGWSIFELET 

RLRNMLVTGFIKVn IECSELRGIMNYOFVFA1 K 

HTIKLLTVIKWHGPKCNKLNSKFWKRLQYEMPF 

KRIEPITHEQALDVSEQGPFGELQTVSAISMAAAT 

STALATAHPDLRSTFHNTYHSQMRQKHYYRSYE 

YDVPPTGTLPLTSIGNQHTYCNIPMTLINGQRPQT 

KSSREQNPDEAHTNSAILPLLPRETSISSVIW 


3439 


A 


251 


2037 


GPGNSSILIGGGHLFLIRSCLNLLLLNSKENTEHT 

MAKKVAVIGAGVSGLSSIKCCVDEDLEPTCFERS 

DDIGGLWKFTERGSSLSVMIWPLALSLLRHGGFC 

YSDFPFHEDYPNFMNHEKFWDYLQEFAEHFDLL 

KYIQFKTTVCGITKRPDFSETGQWDWTETEGKQ 

NRAVFDAVMVCTGHFLNPHLPLEAFPGIHKFKG 

QILHSQEYKJPEGFQGKRVLVIGLGNTGGD1AVEL 

SRTAAQVLLSTRTGTWVLGRSSDWGYPYNMMV 

TRRCCSF1AQVLPSRFLNWIQERKLNKRFNHEDY 

GLSITKGKKAKFIVNDELPNCILCGAITMKTSVIE 

FTETSAVFEDGTVEENIDVVIFTTGYTFSFPFFEEP 

LKSLCTKXIFLYKQVFPLNLERATLAIIGL1GLKGS 

IT 9nTFI OAR WVTRVPl^ni PT^RPAQOVT A/TN/TPAT 

EKEQLIKRGVFKDTSKDKFDY1AYMDDIAACIGT 
KPSIPLLFLKDPRLAWEVFFGPCTPYQYRVLMGPG 
KWDGARNAILTQWDRTLKPLKTR1VPDSSKAWP 
SM\SHYLKAWGAPVLLASLLLICK\SSLFLKLVRD 
KLQDRMSPYLVSLWRG 


3440 


A 


1 


3533 


IMPCGSSRLLRGCWTHPNEPVSDLSYFDCIESVM 

ENSKVLGESMAGISQNAKTGDLPAFGECVGIASK 

ALCGLTEAAAQAAYLVGIFDPNSQAGHQGLVDP 

IQFARANQAIQMACQNLVDPGSSPSQVLSAATIV 

AKHTSALCNACRIASSKTANPVAKRHFVQSAKE 

VANSTANLVKTIKALDGDFSEDNRNKCRIATAPL 

IEAVENLTAFASNPEFVSIPAQISSEGSQAQEPILV 

SAKPMLESSSYLIRTARSLAINPKDPPTWSVLAG 

HSHTVSDSIKSLITSIRDKAPGQRECDYSIDGINRC 

IRDIEQASLAAVSQSLATRDDISVEALQEQLTSVV 

QEIGHLIDPIATAARGEAAQLGHKGTQLASYFEP 

LILAAVGVASKILDHQQQMTVLDQTKTLAESAL 

QMLYAAKEGGGNPKAQHTHDAITEAAQLMKEA 

VDDIMVTLNEAASEVGLVGGMVDAIAEAMSKL 

DEGTPPEPKGTFVDYQTTVVKYSKA1AVTAQEM 

MTKSVTNPEELGGLASQMTSDYGHLAFQGQMA 

AATAEPEEIGFQIRTRVQDLGHGCIFLVQKAGVAL 

QVCPTDSYTKRELIECARAVTEKVSLVLSALQAG 

NKGTQACITAATAVSGIIADLDTTIMFATAGTLN 

AENSETFADHRENTLKTAKALVEDTKLLVSGAAS 

TPDKLAQAAQSSAATITQLAEWKLGAASLGSD 

DPETQVVLINAIKDVAKALSDLISATKGAASKPV 

DDPSMYQLKGAAKVMVTNVTSLLKTVKAVEDE 

ATRGTRALEATIECIKQELTVFQSKDVPEKTSSPE 

ESIRMTKGITMATAKAVAAGNSCRQEDV1ATAN 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutatmc Acid, F=Phenylalaninc, G=GIycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosinc, 
X~Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










LSRKAVSDMLTACKQASFHPDVSDEVRTRALRF " 

GTECTLGYLDLLEHVLVILQKPTPELKQQLAAFS 

KRVAGAVTELIQAAEAMKGTEWVDPEDPTVIAE 

TELLGAAASIEAAAKKLEQLKPRAKPKQADETL 

DFEEQILEAAKSIAAATSALVKSASAAQRELVAQ 

GKVGSIPANAADDGOWSOGLISAARMVA A AT^9 

LCEAANASVQGHASEEKLISSAKQVAASTAQLL 

VACKVKADQDSEAMRJILQAAGNAVKRASDNL 

VRAAQKAAFGKADDDDVVVKTKFVGGIAQIIAA 

QEEMLKJCERELEEARKKLAQIRQQQYKFLPTEL 

REDEG 


3441 


A 


3 


1584 


NSARGGVGVRGARAMATVQEKAAALNLSALHS 

PAHRPPGFSVAQKPFGATYVWSSIINTLQTQVEV 

KKRRHRLKRHNDCFVGSEAVDVIFSHLIQNKYF 

GDVDIPRAKVVRVCQALMDYKVFEAVPTKVFG 

KDKKPTFEDSSCSLYRFTTIPNQDSQLGKENKLY 

SPARYADALFKSSDIRSASLEDLWENLSLKPANS 

PHVNISTTLSPQVINEVWQEETIGRLLQLVDLPLL 

DSLLKQQEAVPKIPQPKRQSTMVNSSNYLDRGIL 

KAYSDSQEDEWLSAAIDCLEYLPDQMVVEISRSF 

PEQPDRTDLVKELLFDAIGRYYSSREPLLNHLSD 

VHNGIAFI 1 VNGKTFTA1 FA TO! ITVIT TYPrYMPir 

EFRRLLYFlVl^VAANPSEFKiQKESDNRMVVKRI 

FSKAIVDNKNLSKGKTDLLVLFLXMDHQKDVFKI 

PGTL\HKIVS\VK\LMAIQNGRDPNRDAGYIYCQR1 

DQRDYSNITEKTTIDELLYLLKTLDEDSKLSAKE 

KKX\LLGQFYKCHPDIFIEHFGD 


3442 


A 


160 


822 


SPASGHCRLNGAAVAMFGCLVAGRLVQTAAQQ 
VAEDKFVFDf PDYFSrNHVVVFMF nTTT>T?T>T?ri\ACi 

GSVYFSYPDSNGMPVWQLLGFVTNGKPSAIFKIS 

GLKSGEGSQHPFGAMNIVRTPSVAQIGISVELLDS 

IVtAQQTPVGNAAVSSVDSFTQFTQKMLDNFYNF 

ASSFAVSQ/VPDDTQ/RPSEMFIPANVVLKWYENF 

QRRTSTEPSLLENIIWIKINF 


3443 


A 


3 


1373 


SWHVRRRWLEATMAGGMKVAVSPAVGPGPWG 

SGVGGGGTVRLLLILSGCLVYGTAETDVNWML 

QESQVCEKRASQQFCYTNVLIPQWHDIWTRIQIR 

VNSSRLVRVTQVENEEKLKELEQFSIWNFFSSFL 

KEKLNDTYVNVGLYSTKTCLKVEIIEKDTKYSV1 

VIRRFDPKLFLVFLLGLMLFFCGDLLSRSQIFYYS 

TGMTVGIVASL\LmFILSKF3VlPKKSPIYVILVGGW 

SFSLYLIQLVFKNLQEIWRCYWQYLLSYVLTVGF 

MSFAVCYKYGPLENERSINLLTWTLOLMGI OFM 

YSGIQIPH1ALAIII1ALCTKNLEHPIQWLYITCRKV 

CKGAEKPVPPRLLTEEEYRIQGEVETRKALEELR 

EFCNSPDCSAWKTVSRIQSPKRFADFVEGSSHLT 

PNEVSVHEQEYGLGS1TAQDEIYEEASSEEEDSYS 

RCPAITQNNFLT 


3444 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPGVGSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSIIFANYIARDTRRLGATELDRIHSLQmSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAlLQNSPDAKffCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
t>Glutamic Acid, F=Phenylalanine, C-Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine f 
N^Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine t 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










DETLYKAWSSIVYQLIPNVQQLEMNLRNFAEIIE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEK1SNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3445 


A 


566 


1718 


KGLERTCCAMEESDSEKTTEKENLGPRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSIIFANYLARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEA1LQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSS1VYQLIPNVQQLEMNLRNFAEUE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

IKQFKLSCSKLAASFQSMEVRNSNFAAFIDIFTSN 

TYVMVVMSDPS1PSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3446 


A 


566 


1718 


KGLERTCC AMEESDSEKTTEKENLG PRMDPPLG 

EPG\GSLGWVLPNTAMKKKVLLMGKSGSGKTS 

MRSnFANYlARDTRRLGATILDRIHSLQINSSLST 

YSLVDSVGNTKTFDVEHSHVRFLGNLVLNLWDC 

GGQDTFMENYFTSQRDNIFRNVEVLIYVFDVESR 

ELEKDMHYYQSCLEAILQNSPDAKIFCLVHKMD 

LVQEDQRDLIFKEREEDLRRLSRPLECSCFRTSIW 

DETLYKAWSSIVYQLIPNVQQLEMNLRNFAE1IE 

ADEVLLFERATFLVISHYQCKEQRDAHRFEKISNI 

1KQFKJLSCSKLA ASFQS ME VRNSN FA A FIDIFTSN 

TYVMVVMSDPSIPSAATLINIRNARKHFEKLERV 

DGPKQCLLMR 


3447 


A 


1 


2930 


V LLG PL WDKJLSTADHP V 1 VTMA SKRKSTTPCMIP 

VKTVVLQDASMEAQPAETLPEGPQQDLPPEASA 

ASSEAAQNPSSTDGSTLANGHRSTLDGYLYSCK 

YCDFRSHDMTQFVGHMNSEHTDFNKDPTFVCSG 

CSFLAKTPEGLSLHNATCHSGEASFVWNVAKPD 

NHVVVEQSIPESTSTPDLAGEPSAEGADGQAEIUT 

KTPIMKIMKGKAEAKKIHTLKENVPSQPVGEALP 

KLSTGEMEVREGDHSFINGAVPVRQASASSAKN 

PHAANGPLIGTVPVLPAGIAQFLSLQQQPPVHAQ 

HHVHQPLPTAKALPKVMIPLSSIPTYSAAMDSNS 

FLKNSFHKFPYPTKAELCYLTVVTKYPEEQLKJW 

FTAQRLKQGISWSPEEIEDARKKMFNTVIQSVPQ 

PTITVLNTPLVASAGNVQHLIQAALPGHVVGQPE 

GTGGGLLVTQPLMANGLQATSSPLPLTVTSVPK 

QPGVAPINTVCSNTTSAVKVVNAAQSLLTACPSI 

TSQAFLDASIYKNKKSHEQLSALKGSFCRNQFPG 

QSEVEHLTKVTGLSTREVRKWFSDRRYHCRNLK 

GSRAM1PGDHRSIIIDSVPEVSFSPSSKVPEVTCIPT 

TATLATHPSAKRQSWHQTPDFTPTKYKERAPEQ 

LRALESSFAQNPLPLDEELDRLRSETKMTRREIDS 

WFSERRKKVNAEETKKAEENASQEEEEAAEDEG 

GEEDLASELRVSGENGSLEMPSSHILAERKVSPIK 

ENLKNLRVTEANGRNEIPGLGACDPEDDESNKLA 

EQLPGKVSCKKTAQQRHLLRQLFVQTQWPSNQD 

YDSIMAQTGLPRPEVVRWFGDSRYALKNGQLK 

WYEDYKRGNFPPGLLVIAPGNRELLQDYYMTHK 
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SEQ1D 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=GIycine, HNHistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










MLYEEDLQNLCDKTQMSSQQVKQWFAEKMGEE 

TRAVADTGSEDQGPGTGELTAVHKGMGDTYSE 

VSENSESWEPRVPEASSEPFD\TSSPQAGRQLETD 


3448 


A 


2 


1324 


FVARAEKGFRTREAHLLQVAGVGTGLQNGASLS 

GLASGVMAQRAFPNPYADYNKSLAEGYFDAAG 

RLTPEFSQRLTNKIRELLQQMERGLKSADPRDGT 

GYTGWAGIAVLYLHLYDVFGDPAYLQLAHGYV 

KQSLNCLTKRSITFLCGDAGPLAVAAVLYHKMN 

NEKQAEDCITRLIHLNKIDPHAPNEMLYGR1GYIY 

ALLFVNKNFGVEK1PQSHIQQICETILTSGENLAR 

KRNFTAKSPLMYEWYQEYYVGAAHGLAGIYYY 

LMOPSLOVSOGKI HSf VKP<* VDYVPOT K'FP^HM 

YPPCIGDNRDLLVHWCHGAPGVIYML1QAYKVF 
R/EREKYLC\DAYQCADVIWQYGLLKKGYGLCY\ 
GSAGNAYAFLTLYNLTQDMKYLYRACKFAEWC 
LEYGEHGCRTPDTPFSLFEGMAGTTYFIAADLLFP 
TKARVFPAFEL 


3449 


A 


3 


2389 


SRHVTGAARSPSRAGPSDPPAMGDEDDDESCAV 

ELRITEANLTGHEEKVSVENFELLKVLGTGAYGK 

VFLVRKAGGHDAGKLYAMKVLRKAALVQRAK 

TQEHTRTERSVLELVRQAPFLVTLHYAFQTDAKL 

HLILDYVSGGEMFTHLYQRQYFKEAEVRVYGGE 

IVLALEHLHKLGIIYRDLKLENVLLDSEGHIVLTD 

FGLSKEFLTEEKERTFSFCGTIEYMAPEIIRSKTGH 

GKAVDWWSLGILLFELLTGASPFTLEGERNTQAE 

VSRRILKCSPPFPPRIGPVAQDLLQRLLCKDPKKR 

LGAGPQGAQEVRNHPFFQGLDWVALAARKIPAP 

FRPQIRSELDVGVNFAEEFTRLEPVYSPPGQVPPPG 

DPR1FQGYSFVAPSILFDHNNAVMTDGLEAPGAG 

DRPGRAAVARSAMMQDSPFFQQYELDLREPALG 

QGSFSVCRRCRQRQSGQEFAVKILSRRLEANTQR 

EVAALRLCQSHPNVVNLHEVHHDQLHTYLVLEL 

LRGGELLEHIRKKRHFSESEASQILRSLVSAVSFM 

HEEAGWHRDLKPENILYADDTPGAPVKIIDFG/F 

SPRLRPQSPGVPMQTPSFTLQYAAPELLAQQGYD 

ESCDLWSLGVILYXMMT SGOAPFOfJASOOnno^ 

QAAEIMCKIREGRFSLDGEAWQGVSEEAKELVR 

GLLTVDPAKRLKLEGLRGSSWLQDGSARSSPPLR 

TPDVLESSGPAVRSGLNATFMAFNRGKREGFFLK 

SVENAPLAKRRKQKLRSATASRRGSPAPANPGR 

APVASKGAPRRANGPLPPS 


3450 


A 


201 


1705 


KGTEMNKSRWQSRRRHGRRSHQQNPWFRLRDS 

EDRSDSRAAQPAHDSGHGDDESPSTSSGTAGTSS 

VPELPGFYFDPEKKRYFRLLPGHNNCNPLTKESIR 

QKEMESKRLRLLQEEDRRKKIARMGFNASSMLR 

KSQLGFLNVTNYCHLAHELRLSCMERKKVQIRS 

MDPSALASDRFNLILADTNSDRLFTVNDVTVGGS 

KYGIINLQSLKTPTLKVFMHENLYFTNRKVXNSV 

CWASLNHLDSHILLCLMGLAETPGCATLLPASLF 

VNSHPAGIDRPGXMLCSFRIPGAWSCAWSLNIQA 

NNCFSTGLSRRVLLTNWTGHRQSFGTNSDVLA 

QQFALMAPLLFNGCRSGEIFAIDLRCGNQGKGW 

KATRLFHDSAVTSVRILQDEQYLMASDMAGKIK 

LWDLRTTKCVRQYEGHVNEYAYLPLHVHEEEGI 

LVAVGQDCYTRIWSLHDARLLRTIPSPYPASKAD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Pheny Alanine, G=Glycine, H=Histidine, 
l=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R = Arginine, S— Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










IPSVAFSSRLGGSRGAPGLLMAVGQDLYCYSYS 


3451 


A 


19 


6033 


LLSAMLSHGAGLALWITLSLLQTGLAEPERCNFT 

LAESKASSHSVSIQWRJLGSPCNFSLIYSSDTLGA 

ALCPTFRIDNTTYGCNLQDLQAGTIYNFKJISLDE 

ERTVVLQTDPLPPARFGVSKEKTTSTGLHVWWT 

PSSGKVTSYEVQLFDENNQK1QGVQ1QESTSWNE 

YTFFNLTAGS K YM A ITA V SGG KRSFS V YTNG ST 

VPSPVKDIGISTKANSLLISWSHGSGNVERYRLM 

LMDKGILVHGGVVDKHATSYAFHGLSPGYLYNL 

TVMTEAAGLQNYRWKLVRTAPMEVSNLKVTND 

GSLTSLKVKWQRPPG\NVDSYNITLSHKGT1KESR 

VLAPWITAETHFKELVPGRLYXQVTCSAVSLGELS 

AQKM\AVGRTFPDKVANLEA>fNNGRMRSLVVS 

WSPPAGDWEQYRILLFNDSVVLLNITVGKEETQ 

YVMDGTGLVPGRQYEVEVIVESGNLKNSERCQG 

RTVPLAVLQLRVKHANETSLSrMWQTPVAEWEK 

YIISLADRDLLLIHKSLSKDAKEFTFTDLVPGRKY 

MATVTSISGDLKNSSSVKGRTVPAQVTDLHVAN 

QGMTSSLFTNWTQAQGDVEFYQVLL1HENVV1K 

NESISSETSRYSFHSLKSGSLYSVVVTTVSGGISSR 

QVVVEGRTVPSSVSGVTVNNSGRNDYLSVSWLL 

APGDVDNYEVTLSHDGKVVQSLVIAKSVRECSF 

SSLTPGRLYTVTITTRSGKYENHSFSQERTVPDKV 

QGVSVSNSARSDYLRVSWVHATGDFDHYEVTIK 

NKNNFIQTKS1PKSENECVFVQLVPGRLYSVTVT 

TKSGQYTiANEQGNGRTIPEPVKDLTLRNRSTEDL 

HVTWSGANGDVDQYEIQLLFNDIVLKVFPPFHLVN 

TATEYRPTSLTPGRQYKILVLTISGDVQQSAFIEG 

FTVPSAVKNIHISPNGATDSLTVNWTPGGGDVDS 

YTVSAFRHSQKVDSQTIPKHVFEHTFHRLEAGEQ 

YQ1M1ASVSGSLKNQINVVGRTVPASVQGVIADN 

AYSSYSLIVSWQKAAGVAERYDILLLTENGILLR 

NTSEPATTKQHKFEDLTPGKKYK1QILTVSGGLFS 

KEAQTEGRTVPAAVTDLRITENSTRHLSFRWTAS 

EGELSWYNIFLYNPDGNLQERAQVDPLVQSFSFQ 

NLLQGRMYKMV1VTHSGELSNESF1FGRTVPASV 

SHLRGSNRNTTDSLWFNWSPASGDFDFYELILYN 

PNGTKKENWKDKDLTEWRFQGLVPGRKYVLW 

WTHSGDLSNKVTAESRTAPSPPSLMSFADIANT 

SLAITWKGPPDWTDYNDFELQWLPRDALTVFNP 

YNNRKSEGRIVYGLRPGRSYQFNVKTVSGDSWK 

TYSKPIFGSVRTKPDKIQNLHCRPQNSTAIACSWI 

PPDSDFDGYSIECRKMDTQEVEFSRKLEKEKSLL 

NIMMLVPHKRYLVSIKVQSAGMTSEVVEDSTIT 

MIDRPPPPPPIilRVNEKDVLISKSSrNFTVNCSWFS 

DTNGAVKYFTWVREADGSDELKPEQQHPLPSY 

LEYRHNASIRVYQTNYFASKCAENPNSNSKSFNI 

KLGAEMESLGGKCDPTQQKFCDGPLKPHTAYRI 

SIRAFTQLFDEDLKEFTrCPLYSDTFFSLPITTESEP 

LFGAIEGVSAGLFLIGMLVAWALLICRQKVSHG 

RERPSARLSFRRDRPLSVHLNLGQKGNRKTSCPIK 

INQFEGHFMKLQADSNYLLSKEYEELKDVGRNQ 

SCDIALLPENRGKNRYNNILPYDATRVKLSNVDD 

DPCSDYINASYIPGNNFRREYIVTQGPLPGTKDDF 

WKMVWEQNVFINTVMVTQCVEKGRVKCDHYW 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Atanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, j 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknovvn, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










PAI)QDSLYYGDL1LQMLSESVLPEWTIREFKICGE 

EQLDAHRLIRHFHYTVWPDHGVPETTQSLIQFVR 

TVRDYINRSPGAGPTVVHCSAGVGRTGTF1ALDR 

ILQQLDSKDSVDIYGAVVHDLRLHRVHMVQTEC 

QYVYLHQCVRDVLRARKLRSEQENPLFPIYENV 

NPEYHRDPVYSRJH 


3452 


A 


63 


1073 


FFRSSSDNGSPIRQYE/HSTPAHQGPVMGLEGKS/ 

ARNSQLRIVLVGKTGAGKSATGNSILGRKVFHSG 

TAAKSITKKCEKRSSSWKETELVVVDTPGIFDTE 

VPNAETSKEIIRCILLTSPGPHALLLVVPLGRYTEE 

bHKATEKILKMFGERA RSFMILIFTRKDDLGDTN 

LHDYLREAPEDIQDLMDIFGDRYCALNNKATGA 

EQEAQRAQLLGLIQRVVRENKEGCYTNRMYQR 

AEEE1QKQTQAMQELHRVELEREKARIREEYEEK 

IRKLEDKVEQEKRKKQMEKKLAEQEAHYAVRQ 

QRARTEVESKDGILELIMTALQIASFILLRLFAED 


3453 


A 


2674 


514 


GPITFLKKKAKMKDMPLRIHVLLGLAITTLVQAV 

DKKVDCPRLCTCEIRPWFTPRSIYMEASTVDCND 

LGLLTFPARLPANTQILLLQTNNIAKIEYSTDFPV 

NLTGLDLSQNNLSSVTNINGKKMPQLLSVYLEEN 

KLTELPEKCLSELSNLQELYINHNLLSTISPGAFIG 

LHNLLRLHLNSNRLQjVUNSKWFDALPNLEILMIG 

ENPIIRIKDMNFKPLINLRSLV1AGINLTEIPDNAL 

VGLENLESISFYDNRLIKVPHVALQKVVNLKFLD 

LNKNPINR1RRGDFSNMLHLKELGINNMPELISID 

SLAVDNLPDLRKIEATNNPRLSYIHPNAFFRLPKL 

ESLMLNSNALSALYHGT1ESLPNLKEISIHSNPIRC 

DCVIRWMNMNKTNIRFMEPDSLFCVDPPEFQGQ 

NYRQVHFRDMMEICLPLIAPESFPSNLNVEAGSY 

VSFHCRATAXEPQPEIYWITPSGQKLLPNTVLTDKF 

YVHSEGTLDINGVTPKEGGLYTCIATNLVGADLK 

bVMlKVDGSFPQDNNGSLNIKIRDIQANSVLVSW 

KASSKILKSSVKWTAFVKTENSHAAQSARIPSDV 

KVYNLTHLNPSTEYKICIDIPTIYQKNRKKCVNVT 

TKGLrffDQKEYEKNNTTTLMACLGGLLGIIGVIC 

LISCLSPEMNCDGGHSYVRNYLQKPTFALGELYP 

PLINLWEAGKEKSTSLKVKATVIGLPTNMS 


3454 


A 


1844 


244 


ERYLFATYVAPSATLDIGLQQEKKKEIYMKIQPP 

FEDLFDTAEEYILLLLLEPWTKMVKSDQIAYKKV 

ELVEETRQLDSTYFRKLQALHKETFSKKAEDTTC 

EIGTGILSLSNVSKRTEYWDNVPAEYKHFKFSDL 

LNNKLEFEHFRQFLETHSSSMDLMCWTDIEQFRR 

ITYRDRNQRKAKSIYIKNKYLNKKYFFGPNSPAS 

LYQQNQVMHLSGGWGKILHEQLDAPVLVEIQK 

HVQNRLENVWLPLFLASEQFAARQKIKVQMKDI 

AEELLLQKAEKKIGVWKPVESKWISSSCKIIAFRK 

ALLNPVTSRQFQRFVALKGDLLENGLLFWQEVQ 

KYKDLCHSHCDESVIQKKITTIINCFINSSIPPALQI 

DIPVEQAQKIIEHRKELGPYVFREAQMTFLGVMF 

KFWPOFCEFRKNLTDENTMSVT FRROFYNKOKK 

KLAVL/QNDEKSGKDGIKQYANTSVPAIKTALLS 

DSFLGLQPYGRQPTWCYSKYIEALEQERILLKIQE 

ELEK\SCLQACNLSQILRLALQLCL 


3455 


A 


228 


3330 


APTAQAMMSFGGADALLGAPFAPLHGGGSLHY 
ALARKGGAGGTRSAAGSSSGFHSWTOTSVSSVS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H~Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, M possible nucleotide deletion, 
\=possible nucleotide insertion 










ASPSRFRGAGAASSTDSLDTLSNGPEGCMVAVA 

TSRSEKEQLQALNDRPAGYIDKVRQLEAHNRSLE 

GEAAALRQQQAGRSAMGELYEREVRJBMRGAVL 

RLGAARGQLRLEQEHLLED1AHVRQRLDDEARQ 

REEAEAAARALARFAQEAEAARVDLQKKAQAL 

QEECGYLRRHHQEEVGELLGQIQGSGAAQAQM 

QAETRDALKCDVTSALRE1RAQLEGHAVQSTLQ 

SEEWFRVRLDRLSEAAKVNTDAMRSAQEEITEY 

RRQLQARTTELEALKSTKDSLERQRSELEDRHQA 

DIASYQEAIQQLDAELRNTKWEMAAQLRJEYQDL 

LNVKMALDIEIAAYRKLLEGEECRJGFGP1PFSLP 

EGLPKIPSVSTHIKVKSEEK1KVVEKSEKETVIVEE 

QTEETQVTEEVTEEEDKEAKEEEGKEEEGGEEEE 

AEGGEEETKSPPAEEAASPEKEAKSPVKJEEAKSP 

AEAKSPEKEEAKSPAEVKSPEKAKSPAKJEEAKSP 

PEVAKSPEKDGKQNFQAEVKSPEKAKSPAKEEAK 

SPAEAKSPEKAKSPVKEEAKSPAEAKSPVKEEAK 

SPAEVKSPEKAKSPTKEEVAKSPEKAKSPEKAKSP 

EKEEAKSPEKAKSPVKAEAKSPEKAKSPVKAEA 

KSPEKAKSP VKEE AKSPEKA K S P V KEE A KS PEKA 

KSP VKEE AKTPEKA KS P V KEE A KS PEKA K S PEK A 

KTLDVKSPEAKTPAKEEARSPADKFPEKAKSPVK 

EEVKSPEKAKSPLKEDAKAPEKEIPKKEEVKSPV 

KEEEKPOEVKVKEPPKKAEEEKAPATPKTEEKK 

DSKKEEAPKKEAPKPKVEEKKEPAVEKPKESKV 

EAKKEEAJEDKKKVPTPEKEAPAKVEVKEDAKPK 

EKTEVAKXEPDDAKAKEPSKPAEKKEAAPEKKD 

TKEEKAKKPEEKPKTEAKAKEDDKTLSKEPSKP 

KAEKAEKSSSTDQKDSKPPEKATEDKAAKGK 


3456 


A 


258 


1463 


YLSFIPGHASKSAPMNGHCFAENGPSQICSSLPPLL 

IPPSENLGPHEEDQVVCGFKKLTVNGVCASTPPL 

TPIKNSPSLFPCAPLCERGSRPLPPLPISEALSLDDT 

DCEVEFLTSSDTDFLLEDSTLSDFKYDVPG\RRSF 

RGCGQINYAYFDTPAVSAADLSYVSDQNG\GVP 

DPNPPPPQTHRRLRRSHSGPAGSFNKPAIRISNCCI 

HRASPNSDEDKPEVPPRVP1PPRPVKPDYRRWSA 

EVTSSTYSDEDRPPKVPPREPLSPSNSRTPSPKSLP 

SYLNGVMPPTQSFAPDPKYVSSKALQRQNSEGS 

ASKVPCILPIIENGKKVSSTHYYLLPERPPYLDKY 

EKFFREAKKKNGGAQIQPLPADCGISSATEKPDS 

KTKMDLGGHVKRKHLSYVGTP 


3457 


A 


2 


4869 


FILSSSSSASSEHFHHHYSFGNWWPGSFKGHRMS 

LPFYQRCHQHYDLSYRNKDVRSTVSHYQREKKR 

SAVYTQGSTAYSSRSSAAHRRESEAFRRASASSS 

QQQASQHALSSEVSRKAASAYDYGSSHGLTDSS 

LLLDDYSSKLSPKPKRAKHSLLSGEEKENLPSDY 

MVPIFSGRQKHVSGITDTEEERIKEAAAYIAQRNL 

LASEEGITTPKQSTASKQTTASKQSTASKQSTASK 

QSTASRQSTASRQSVVSKQATSALQQEETSEKKS 

RKWIRGKAERLSLRKTLEETETYHAKLNEDHLL 

HAPEFIIKPRSHTVWEKENVKLHCSIAGWPEPRV 

TWYKNQVPINVHANPGKYIIESRYGMHTLEINAC 

DFEDTAQYRASAMNVKGELSAYASVVVKRYKG 

EFDETRFHAGASTMPLSFGVTPYGYASRFEIHFD 

DKFDVSFGREGETMSLGCRVVITPEDCHFQPEIQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sentience 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










WYRNGVPLSPSKWVQTLWSGERATLTFSHLNKE 

DEGLYTIRVRMGEYYEQYSAYVFVRDADAEIEG 

APAAPLDVKCLEANKDYIIISWKQPAVDGGSPIL 

GYFIDKCEVGTDSWSQCNDTPVKFARFPVTGLIE 

GRSYIFRVRAVNKMGIGFPSRVSEPVAALDPAEK 

ARLKS/PPLSTLDWTVVIVTEEEPSEGIVPGPPTDLS 

VTEATRSYVVLSWKPPGQRGHEGIMYFVEKCEA 

GTENWQRVNTELPVKSPRFALFDLAEGKSYCFR 

VRCSNSAGVGEPSEATEVTVVGDKLDIPKAPGKI 

IPSRNTDTSVVVSWEESKDAKELVGYYIEANVA 

GSGKWEPCNNNPVKTHRFTCHGLVTGQSYIFRV 

RAVNAAGLSEYSQDSEAIEVKAAIAPPSPPCDITC 

LESFRDSMVLGWKQPDKIGGAEITGYYVNYREV 

IDGVPGKWREANVKAVSEEAYKISNLKENMVY 

QFQVAAMNMAGLGAPSAVSECFKCEEWTIAVP 

GPPHSLKCSEVRKDSLVLQWKPPVHSGRTPVTG 

YFVDLKEAKAKEDQWRGLNEAAIKNVYLKVRG 

LKEGVSYYFRVRAINQAGVGKPSDLAGPVVAET 

RPGTKEVVVNVDDDGVISLNFECDKMTPKSEFS 

WSKDYVSTEDSPRLEVESKGNKTKMTFKDLGM 

DDLGIYSCDVTDTDGIASSYLIDEEELKRLLALSH 

EHKFPTVPVKSELAVEILEKGQVRRWMQAEKLS 

GNAKVNYIFNEKGIFEGPKYKMHIDRNTGIIEMF 

MEKLQDEDEGTYTFQLQDGKATNHSTVVLVGD 

VFKXLQKEAEFQRQEWIRKQGPHFVEYLSWEVT 

GECNVLLKCKVANIKKETHIVWYKDEREISVDE 

KHDFKDGICTLLITEFSKKDAGIYEVILKDDRGK 

DKSRLKLVDEAFKELMMEVCKKIALSATDLKIQ 

STAEGIQLYSFVTYYVEDLKVNWSHNGSAIRYSD 

RVKTGVTGEQIWLQINEPTPNDKGKYVMELFDG 

KTGHQKTVDLSGQAYDEAYAEFQRLKQAAIAEK 

NRARVLGGLPDVVTIQEGKALNLTCNVWGDPPP 

EVSWLKNEKALASDDHCNLKFEAGRTAYFTING 

VSTADSGKYGLVVKNKYGSETSDFTVSVFIPEEE 

ARMAALESLKGGKKAK 


3458 


A . 


3963 


827 


LSRSSSDNNTNTLGRNVMSTATSPLMGAQSFPNL 

TTPGTTSTVTMSTSSVTSSSNVATATTVLSVGQS 

LSNTLTTSLTSTSSESDTGQEAEYSLYDFLDSCRA 

STLLAELDDDEDLPEPDEEDDENEDDNQEDQEY 

EEVMILRRPSLQRRAGSRSDVTHHAVTSQLPQVP 

AGAGSRPIGEQEEEEYETKGGRRRTWDDDYVLK 

RQFSALVPAFDPRPGRTNVQQTTDLEIPPPGTPHS 

ELLEEVECTPSPRLALTLKVTGLGTTREVELPLTN 

FRSTIFYYVQKLLQLSCNGNVKSDKLRRIWEPTY 

TIMYREMKDSDKEKENGKMGCWSIEHVEQYLG 

TDELPKNDLITYLQKNADAAFLRHWKLTGTNKS 

IRKNRNCSQLIAAYWDLG\EHGTK\SGLNQGAIST 

LQSSDILNLTKEQPQAKAGNGQNSCGVEDVLQL 

LRILY1VASDPYSRISQEDGDEQPQFTFPPDEFTS/ 

LIPFETRQLYFTCTAFGASRAIVWLQNRREATVE 

RTRTTSSVRRDDPGEFRVGRLKHERVKVPRGESL 

MEWAENVMQIHADRKSVLEVEFLGEEGTGLGPT 

LEFYALVAAEFQRTDLGAWLCDDNFPDDESRHV 

DLGGGLKPPGYYVQRSCGLFTAPFPQDSDELERI 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Asparlic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l-lsolcucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Prolinc, Q=Glutaminc, R=Arginine, S=Serinc, 
T=Threonine, V=VaJine, \V=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Sfop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










TKLFHFLG1FLAKCIQDNRLVDLPISKPFFKLMCM 

GDIKSNMSKLIYESRGDRDLHCTESQSEASTEEG 

HDSLSVGSFEEDSKSEFILDPPKPKPPAWFNGILT 

WEDFELVNPHRARFLKEIKDLAIKRRQILSNKGL 

SEDEKNTKLQELVLKNPSGSGPPLSIEDLGLNFQF 

CPSSRIYGFTAVDLKPSGEDEMITMDNAEEYVDL 

MFDFCMHTGIQKQMEAFRDGFNKVFPMEKLSSF 

SHEEVQMILCGNQSPSWAAEDIINYTEPKLGYTR 

DSPGFLRFVRVLCGMSSDERKAFLQFTTGCSTLP 

PGGLANLHPRLTVVRKVDATDASYPSVNTCVHY 

LKLPEYSSEEIMRERLLAATMEKGFHLN 


3459 


A 


88 


603 


SCGPRGLASLGLGFSGRCnnONKGR^XDGPFAnA 

EACSGERTYQELLVNQNPIAQPLASRRLTRKLYK 

CIKKAVKQKQIRRGVKEVQKFVNKGEKGIMVLA 

GDTLPIEVYCHLPVMCEDRNLPYVYIPSKTDLGA 

AAGSKRPTCVIMVKPHEEYQEAYDECLEEVQSL 

PLPL 


3460 


A 


139 


1997 


QVTNMSDKSELKAELERKKQRLAQIREEKKRKE 

EERJCKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 

SGDGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDVVAPKPPIEPEEEK 

TLKKDEENXDSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASYNNNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

NVVGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSK AGT^FMPFOHOGPITfJIT-TrH A A 

VGAVDFSHLYVTSSFDWWKLWTTKNNKPLYSF 

EDNAGYVYDVlvrWSPTHPALFACVDGMGRLDL 

WNLNM)TEWTASISVEGNPALlvnRVRWTHSGRE 

1AVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 


3461 


A 


139 


1997 


QVThMSDKSELKAELERKKQRL^ 

EElvKKKETDQKKEAVAPVQEESDLEKKRREAEA 

LLQSMGLTPESPIVPPPMSPSSKSVSTPSEAGSQD 1 

SGPGAVGSRRGPIKLGMAKITQVDFPPREIVTYT 

KETQTPVMAQPKEDEEEDDDWAPKPPIEPEEEK 

TLKKDEE1>ADSKAPPHELTEEEKQQILHSEEFLSFF 

DHSTRIVERALSEQINIFFDYSGRDF/ENDKEGEIQ 

AGAKLSLNRQFF\DER\WSKASGWVSCLDWSSQ 

YP\ELLVASY>TKNEDAPHEPDGVALVWNMKYK 

KTTPEYVFHCQSAVMSATFAKFHPNLVVGGTYS 

GQIVLWDNRSNKRTPVQRTPLSAAAHTHPVYCV 

1WVGTQNAHNLISISTDGKICSWSLDMLSHPQDS 

MELVHKQSKAVAVTSMSFPVGDVNNFVVGSEE 

GSVYTACRHGSKAGISEMFEGHQGPITGIHCHAA 

VGAVDFSHLYVTSSFDWTVKLWTTKNN^ 

EDNAGYVYDVMWSPTHPALFACVDGMGRLDL 

W^NNDTEVPTASIS\^GNPALNRVRWTHSGRE 

IAVGDSEGQIVIYDVGEQIAVPRNDEWARFGRTL 

AEINANRADAEEEAATRIPA 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence <A=Alanine OCysteine, D=Aspartic Acid, 
E-Giutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Lcucinc, M=Methionine, 
N=Asparagine, P^Proline, Q=Glutamine, R=Arginine, S=Serine, 
T— Threonine, V^Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *-Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3462 


A 


2 


2643 


TAPEFSRSTHASAHASVARVLRNREIAQLKKEQR 

RQEFQIRALESQKRQQEMVLRRKTQEVSALRRL 

AKPMSERVAGRAGLKPPMLDSGAEVSASTTSSE 

AESGARSVSSrVRQWNRKINHFLGDHPAPTVNGT 

RPARKKFQKKGASQSFSKAARLKWQSLERRIIDI 

VMQRMTIVNLEADMERLIKKREELFLLQEALRR 

KRERLQAESPEEEKGLQELAEEIEVLAANIDYIND 

GITDCQATIVQLEETKEELDSTDTSVVISSCSLAE 

ARLLLDNFLKASIDKGLQVAQKEAQIRLLEGRLR 

QTDMAGSSQNHLLLDALREKAEAHPELQALIYN 

VQQENGYASTDEEISEFSEGSFSQSFTMKGSTSH 

DDFKFKSEPKLSAQMKAVSAECLGPPLDISTKNI 

TKSLASLVEIKEDG VGFS VRDPYYRDR VSRTVS L 

PTRGSTFPRQSRATETSPLTRRKSYDRGQPIRSTD 

VGFTPPSSPPTRPRNDRNVFSRLTSNQSQGSALD 

KSDDSDSSL\SEVLRGIISPVGGAKGARTAPLQCV 

SMAEGHTKPILCLDATDELLFTGSKDRSCKMWN 

LVTGQEIAALKGHPNNVVSIKYCSHSGLVFSVST 

SYIKVWDIRDSAKCIRTLTSSGQVISGDACAATST 

RAITSAQGEHQINQIALSPSGTMLYAASGNAVRI 

WELSRFQPVGKLTGHIGPVMCLTVTQTASQHDL 

VVTGSKDHYVKMFELGECVTGTIGPTHNFEPPH 

YDGIECLAIQGDILFSGSRDNGIKKWDLDQQELIQ 

QIPNAHKDWVCALAFIPGRPMLLSACRAGVIKV 

WNVDNFTPIGEIKGHDSPINAICTNAKHIFTASSG 

CRVKVWNYVPGLTPCLPRRVLAIKGRATTLP 


3463 


A 


198 


3146 


SGEPRPEPGNMATCIGEK1EDFKVGNLLGKGSFA 

GVYRAESIHTGLEVAIKMIDKKAMYKAGMVQR 

VQNEVKIHCQLKHPSILELYNYFEDSNYVYLVLE 

MCHNGEMNRYLKNRVKPFSENEARHFMHQIITG 

MLYLHSHGILHRDLTLSNLLLTRNMNIK1ADFGL 

ATQLKMPHEKHYTLCGTPNYISPEIATRSAHGLE 

SDVWSLGCMFYTLLIGRPPFDTDTVFCNTLNKVV 

LADYEMPTFLSIEAKDLIHQLLRRNPADRLSLSSV 

LDHPFMSRNSSTKSKDLGTVEDSIDSGHATISTAI 

TASSSTSISGSLFDKRRLLIGQPLPNKMTVFPKNK 

SSTDFSSSGDGNSFYTQWGNQETSNSGRGRVIQD 

AEERPHSRYLRRAYSSDRSGTSNSQSQAKTYTM 

ERCHSAEMLSVSKRSGGGENEERYSPTDNNANIF 

NFFKEKTSSSSGSFERPDNNQALSNHLCPGKTPFP 

FADPTPQTETVQQWFGNLQINAHLRKTTEYDSIS 

PNRDFQGHPDLQKDTSKNAWTDTKVKKNSDAS 

DNAHSVKQQNTMKYMTALHSKPEIIQQECVFGS 

DPLSEQSKTRGMEPPWGYQNRTLRSITSPLVAHR 

LKPIRQKTKKAWSILDSEEVCVELVKEYASQEY 

VKEVLQISSDGNTITIYYPNGG\RGFPLA\DRPPSP 

TVDNISR\YSF\DNLPEKYWRKYQYASRFVQLVRS 

KSPKITYFTRYAKCILMENSPGADFEVWFYDGV 

KIHKTEDFIQVIEKTGKSYTLKSESEVNSLKEEIK 

M Y MJLJHAN burlRlCLALhoUobb 

IGRKPGSTSSPKALSPPPSVDSNYPTRDRASFNRM 

VMHSAASPTQAPILNPSMVTNEGLGLTTTASGTD 

ISSNSLKDCLPKSAQLLKSVFVKNVGWATQ\LTS 

GAVWVQFNDGSQLVVQAGVSSISYTSPNGQVTTR 

\YGENEKLPDYIKQKLQCLSSELLMFSNPTPNFH 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Clycine, H-Histidine, 
l=Isolcucinc, K=Lysine, L=Leucine, M=Methionioe, 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 


3464 


A 


14 


348 


AVRTVSGTSLGPRSHSRSPGRCHCFSAVTFSSPRL 
AASEAPDPMEEWDVPQMKKEVESLKYQLAFQR 
EMASKTIPELLKWIEDGIPKX)PFLNPDLMKNNPW 
V\EKGKCTIL 


3465 


A 


5537 


405 


VRKLDRERVGAWWRGAWARHPRQEAGEHAKR 

RKGHAETPRGRRKGRAGRSAAAVGELRPARRSL 

ETSRAAAAMAKDSPSPLGASPKKPGCSSPAAAV 

LENQRRELEKLRAELEAERAGWRAERRRFAARE 

RQLREEAERERRQLADRLRSKWEAQRSRELRQL 

QEEMQREREAEIRQLLRWKEAEQRQLQQLLHRE 

RDGVVRQARELQRQLAEELVNRGHCSRPGASEV 

SAAQCRCRLQEVLAQLRWQTDGEQAARIRYLQ \ 

AALEVERQLFLKYILAHFRGHPALSGSPDPQAVH 

SLEEPLPQTSSGSCHAPKPACQLGSLDSLSAEVG 

VRSRSLGLVSSACSSSPDGLLSTHASSLDCFAPAC 

SRSLDSTRSLPKASKSEERPSSPDTSTPGSRRLSPP 

PSPLPPPPPPSAHRKLSNPRGGEGSESQPCEVLTPS 

PPGLGHHELIKLNWLLAKALWVLARRCYTLQEE 

NKQLRRAGCPYQADEKVKRLKVKRAELTGLAR 

RLADRARELQETNLRAVSAPIPGESCAGLELCQV 

FARQRARDLSEQASAPLAKDKQIEELRQECHLLQ 

ARVASGPCSDLHTGRGGPCTQWLNVRDLDRLQ 

RESQREVLRLQRQLMLQQGNGGAWPEAGGQSA 

TCEEVRRQMLALERELDQRRRECQELGAQAAPA 

RRRGEEAETQLQAALLKNAWLAEENGRLQAKT 

DWVRKVEAENSEVRGHLGRACQERDASGLIAEQ 

LLQQAARGQDRQQQLQRDPQKALCDLHPSWKEI 

QALQCRPGHPPEQPWETSQMPESQVKGSRRPKF 

HARAEDYAVSQPNRDIQEKREASLEESPVALGES 

ASVPQVSETVPASQPLSKKTSSQSNSSSEGSMWA 

TVPSSPTLDRDTASEVDDLEPDSVSLALEMGGSA 

APAAPKLKIFN4AQYNYNPFEGPNDHPEGELPLTA 

GDYIYIFGDMDEDGFYEGELEDGRRGLVPSNFVE 

QIPDSYIPGCLPAKSPDLGPSQLPAGQDEALEEDS 

LLSGKAQGVVDRGLCQMVRVGSKTEVATEILDT 

KTEACQLGLLQSMGKQGLSRPLLGTKGVLRMAP 

MQLHLQNVTATSANITWVYSSHRHPHVVYLDD 

REHALTPAGVSCYTFQGLCPGTHYRARVEVRLP 

RDLLQVYWGTMSSTVTFDTLLAGPPYPPLDVLV 

ERHASPGVLVVSWLPVTIDSAGSSNGVQVTGYA 

VYADGLK VCEVADATA GSTLLEFSQLQ VPLTWQ 

KVSVRTMSLCGESLDSVPAQIPEDFFMCHRWPET 

PPFSYTCGDPSTYRVTFPVCPQKLSLAPPSAKASP 

HNPGSCGEPQAKFLEAFFEEPPRRQSPVSNLGSE 

GECPSSGAGSQAQELAEAWEGCRKDLLFQKSPQ 

NHRPPSVSDQTGEKJENCYQHMGTSKSPAPGFIHL 

RTECGPRKEPCQEKAALERVLRQKQDAQGFTPP 

QLGASQQYASDFHNVLKEEQEALCLDLWGTERR 

EERREPEPHSRQGQALGVKRGCQLHEPSSALCPA 

P^A VV7KMPRf5f;prW fiTnANTPARVPVAI cr\V 
rc5rtl\ v iJSjVLrrv\jvjr ^V^ijVJ 1 VJ/\1N 1 i V r V /iLOU I 

NPLVMSANLKAAEEELVFQKRQLLRVWGSQDT 

HDFYLSECNRQVGNIPGRLVAEMEVGTEQTDRR 

WRSPAQGHLPSVAHLEDFQGLTTPQGSSLVLQGN 

SKRLPLWTPK1MIAALDYDPGDGQMGGQGKGRL 

ALRAGDVVMVY\GPMDDQGFYYGELGGHRG\L 
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SEQ ID 
NO: 


Method 


Predicted 
beginning 
nucleotide 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanme C=Cysteine, D=Aspartic Acid, 
&=Giutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S=Scrinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possible nucleotide insertion 










VPANLRIKMSSQGH 


3466 


A 


1 


1111 


MSKPPDLLLRLLRGAPRQRVCTLFIIGFKFTFFVSI 

MIYWHVVGEPKEKGQLYNLPAEIPCPTLTPPTPP 

SHGPTPGNIFFLETSDRTNPNFLFMCSVESAARTH 

PESHVLVLMKGLPGGNASLPRHLGiSLLSCFPNV 

QMLPLDLRELFRDTPLADWYAAVQGRWEPYLL 
PVl A capiat lvyf\x/T^T7r:r:TVT rvrrvcn/T i^xti i>xn t 

NVLGTQSRYVLNGAFLAFERRHEFMALCMRDFV 

DHYNGWIWGHQGPQLLTRVFKXWCSIRSLAESR 

ACRGVTTLPPEAFYPIPWQDWKKYFEDrNPEELP 

RLLSATYAVHVWNKKSQGTRFEATSRALLAQLH 

ARYCPTTHE/DrlENVLVKGPAGHLPNLLLMGHW 


3467 


A 


1 


2175 


MAKVELKQSKQCKNLLTCKVAQVCPVCGCLHC 

WWWLSGLESRRPSSPLIDIKPIEFGVLSAKKEPIQ 

PSVLRRTYNPDDYFRKFEPHLYSLDSNSDDVDSL 

TDEEILSKYQLGMLHFSTQ YDLLHNHLTVR V1EA 

RDLPPPISHDGSRQDMAHSNPYVK1CLLPDQKNS 

KQTGVKRKTQKPVFEERYTFEIPFLEAQRRTLLL 

TVVDFDKFSRHCVIGKVSVPLCEVDLVKGGHW 

WKAHDSQFSAPGLPADQQFFADLFSGLVLNPQL 

LGRVWFASQPASLPVGSLCIDFPRLDIVLRGEYG 

NLLEAKQQRLVEGEMLFIPARAANLPVNNKPVM 

LLSLVFAPTWLGLSFYDSRTTSLLHPARQIQLPXSL 

QRGEGEAMLS\ALTLFSRSPLEQNIIQPLVLSLLHL 

CGSVVNMPPGNSQPRGDFLYHSICTWVQDNYAQ 

PLTRESVAQFFNITPNHLSKLFAQHGTMRFIEYVR 

WVRMAKARMILQKYHLSIHEVAQRCGFPDSD YF 

CRVFRRQFGMDYVD1LQ1HRWDYNTP1EETLEAL 

IN \J V V jsJ\(j1vAK Y lUAbbMH ASQr AQALELQKQH 

GWAQFVSMQDHYNLIYREEEREMLPLCYQEGV 

AVIPWSPLARGRLTRPWGETTARLVSDEVGKNL 

YKESDENDAQIAERLTGVSEELGATRAQVALAW 

LLSKPGIAAPIIGTSREEQLDELLNAVD1TLKPEQI 

AELETPYKPHPVVGFK 


3468 


A 


147 


3209 


ALPLPLPTLYPGMSRRKQRKPQQLISDCEGPSASE 

NGDASEEDHPQVCAKCCAQFTDPTEFLAHQNAC 

STDPPVMVIIGGQEHPNNSSASSEPRPEGHNNPQ 

VMDTEHSNPPDSGSSVPTDPTWGPERRGEESSGH 

FLVAATGTAAGGGGGLILASPKLGATPLPPESTP 

APPPPPPPPPPPGVGSGHLNIPLILEELRVLQQRQI 

HQMQMTEQICRQVLLLGSLGQTVGAPASPSELP 

GTGTASSTKPLLPLFSP1KPVQTSKTLASSSSSSSS 

SSGAETPKQAFFHLYHPLGSQHPFSAGGVGRSHK 

PTPAPSPALPGSTDQLIASPHLAFPSTTGLLAAQC 

LGAARGLEATASPGLLKPKNGSGELSYGEVMGP 

LEKPGGRHKCRFCAKVFGSDSALQIHLRSHTGER 

PYKCNVCGNRFTTRGNLKVHFHRHREKYPHVQ 

MNPHPVPEHLDYVITSSGLPYGMSVPPEKAEEEA 

ATPGGGVERKPLVASTTALSATESLTLLSTSAGT 

ATAPGLPAFNKFVLMKAVEPKNKADENTPPGSE 

GSAISGVAESSTATRMQLSKLVTSLPSWALLTNH 

FKSTGSFPLPLCARALG\ASPSETSKLQQLVEKID 

RQGAVAVTSAASGAPTTSAPAPSSSASSGPNQCV 

ICLRVLSCPRALRLHYGQHGGERPFKCKVCGRAF 

STRG^RAHFVGHKASPAARAQNSCPICQKKFT 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence <A=Alanine C=Cysteinc, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H~Histidine, 
l=Isolcucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Gtutamine, R=Arginine,S=Serine 1 
T=Threoninc, V=Valinc, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/= possible nucleotide deletion, 
^possible nucleotide insertion 










NAVTLQQHVRMHLGGQIPNGGTALPEGGGAAQ 
ENGSEQSTVSGAGSFPQQQSQQPSPEEELSEEEEE 
EDEEEEEDVTDEDSLAGRGSESGGEKAISVRGDS 
EEASGAEEEVGTVAAAATAGKEMDSNEKTTQQS 

ERSSSPASALTPEGEATSVTLVEELSLQEAMRKEP 

GESSSRKACEVCGQAFPSQAAL\EEH\QKTHPKEG 

PLrATCVFCRQGFLERATLKKHMLLAHHQVQPFA 

PHGPQNIAALSLVPGCSPSITSTGLSPFPRKDDPT1 

P 


3469 


A 


3 


5664 


NLRPLSFALFLGDPNMANLEESFPRGGTRKIHKP 

EKAFQQSVEQDNLFDISTEEGSTKRKKSQKGPAK 

TKKLKIEKRESSKSAREKFEILSVESLCEGMR1LG 

C VKE VNELEL VISLPNGLQGF VQ VTEICD A YTKK 

LNEQVTQEQPLKDLLHLPELFSPGMLVRCWSSL 

GITDRGKKSVKLSLNPKNVNRVLSAEALKPGML 

LTGTVSSLEDHGYLVDIGVDGTRAFLPLLKAQEY 

IRQKNKGAKLKVGQYLNCIVEKVKGNGGWSLS 

VGHSEVSTAIATEQQSWNLNNLLPGLVVKAQVQ 

KVTPFGLTLNFLTFFTGVVDFMHLDPKXAGTYFS 

NQAVRACILCVHPRTRVVHLSLRPIFLQPGRPLTR 

LSCQNLGAVLDDVPVQGFFKKAGATFRLKDGVL 

AYARLSHLSDSKNVFNPEAFKPGNTHKCRIIDYS 

QMDELALLSLRTSIIEAQYLRYHDIEPGAVVKGT 

VLTIKSYGMLVKVGEQMRGLVPPMHLADILMK 

NPEKKYHIGDEVKCRVLLCDPEAKKLMMTLKKT 

LIESKLPViTCYADAKPGLQTHGFIIRVKDYGCIV 

KFYNNVQGLVPKHELSTEYIPDPERVFYTGQVV 

KWVLNCEPSKERMLLSFKLSSDPEPKKEPAGHS 

QKKGKAINIGQLVDVKVLEKTKDGLEVAVLPHN 

IRAFLPTSHLSDHVANGPLLHHWLQAGDILHRVL 

CLSQSEGRVLLCRKPALVSTVEGGQDPKNFSEIH 

PGMLLIGFVKSIKDYGVFIQLPSGLSGLAPKAIMS 

DKFVTSTSDHFVEGQTVAAKVTNVDEEKQRMLL 

SLRLSDCGLGDLAITSLLLLNQCLEELQGVRSLM 

SNRDSVLIQTLAEMTPGMFLDLVVQEVLEDGSV 

VFSGGPVPDLX^KASRYTiRAGQEVESGQKKKVV 

ILNVDLLKLEVHVSLHQVDLV\NRKARKLRKGSE 

HQAIVQHLEKSFAIASLVETGHLAAFSLTSHLND 

TFRFDSEKLQVGQGVSLTLKTTEPGVTGLLLAVE 

GPAAKRTMRPTQKDSETVDEDEEVDPALTVGTI 

KKHTLSIGDMVTGTVKS1KPTHVVVTLEDGIIGCI 

rL^SfflLDDVPEGTSPTTKLKVGKTVTARVIGGRD 

MKTFKYLPISHPRFVRTIPELSVRPSELEDGHTAL 

NTHSVSPMEK1KQYQAGQTVTCFLKKYNVVKK 

WLEVEIAPDIRGRIPLLLTSLSFKVLKHPDKKFRV 

GQALRATVVGPDSSKTFLCLSLTGPHKLEEGEVA 

MGRVVKVTPNEGLTVSFPFGKIGTVSIFHMSDSY 

SETPLEDFVPQKWRCYILSTADNVLTLSLRSSRT 

INrtilrwolv VzilJrliirviolv^JJll\JiOl^LLKU Y VvjoI^Jrrl 

GVFFRLGPSVVGLARYSrTVSQHSPSKKALYNKH 

LPEGKLLTARVLRLNHQKNLVELSFLPGDTGKPD 

VLSASLEGQLTKQEERKTEAEERDQKGEKKMQK 

RNEKKNQKGQEEVEMPSKEKQQPQKPQAQKRG 

GRECRESGSEQERVSKKPKKAGLSEEDDSLVDV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
)ocation 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne C=Cysteine, D=Aspartic Acid, 
E=Glutamtc Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysinc, L=JLcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










YYEEGKEEAEETNVLPKEKQTKPAEAPRLQLSSG 

FAWNVGLDSLTPALPPLAESSDSEEDEKPHQATI 

KKSKKERELEKQKAEKELSRTEEALMDPGRQPE 

SADDFDRLVLSSPNSSILWLQYMAFHLQATEIEK 

ARA VAERALKTISFREEQEKLNV WV ALLNLENM 

YGSQESLTKVFERAVQYNEPLKVFLHLADIYAKS 

EKF QEAGELYNRMLKRFRQEKAVWIKYGAFLLR 

RSQAAASHRVLQRALECLPSKEHVDVIAKFAQL 

EFQLGDAERAKAIFENTLSTYPKRTDVWSVYID 

MTIKHGSQKDVRDIFERVIHLSLAPKRMKFFFKR 

YLDYEKQHGTEKDVQAVKAKALEYVEAKSSVL 

ED 


3470 


A 


2334 


1226 


TAAAPVAPGTMDDATVLRKKGYIVGINLGKGSY 

AKVKSAYSERLKFNVAVKIIARKKTPTDFVERFL 

PREMDILATVNHGSIIKTYEIFETSDGRIYIIMELG 

VQGDLLEFIKCQGALHEDVARKMFRQLSSAVKY 

CHDLDIVHRDLKCENLLLDKDFNIKLSDFGFSKR 

CLRDSNGRIILSKTFCGSAAYAAPEVLQSIPYQPK 

VYDIWSLGVILYIMVCGSMPYDDSDIRKMLRIQK 

EHRVDFPRSKNLTCECKDLIYRMLQ\PDVS\KRLH 

IDEILSHS WLQPPKPK\ATSSA SFKREGEGK YRAE 

CKLDTKTGLRPDHRPDHKLGAKTQHRLLVVPEN 

ENRMEDRLAETSRAKDHHISGAEVGKAST 


3471 


A 


537 


148 


TERGAPQHPTLPLPSLTPSSVHTGQPKTTPSVILFL 
PSCEEPQANKATLVCLN1NN/FYPGILMVTWKAD 
GTLITQSVEKTTPSKQSNNKYVASSYLSLTPEQW 
RSRRSYSCQVMQEGSTVEKSVAPAECS 


3472 


A 


1 


2272 


DKPTRHKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHWFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNVVFGLGGELFLWDGEDSSFLVVRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEFEGGKST 

WCSTTPVAERFFTSSTSLTLKHAAWYPSEILDPH 

VVLLTSDNVIRIYSLREPQTPTNVULSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEVVAYPLYILYENGETFLTYrSLLHSPGN/I 

WKAVGSIAHASXAAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCWLEGEEEDDHTSEKSWDSR 

IDLIPSLYVFECVELELALKLASGEDDPFDSDFSC 1 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDDLGPTMICITSTYECLIWPLL 

STVHPASPPLLCTREDVEVAESPLRVLAETPDSFE 

KHIRSELQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATQVFREQYILKQDI^KEEIQRRVKLLCDQKK 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 

QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 

QLIPDQLRHLGNAIKQVTMKBCDYQQQKMEKVL 

SLPKPTIILSAYQRKCIQSELKEEGEHIREMVKQIN 

DIRNHVNF 


3473 


A 


1 


2272 


DKPTRIIKTYLSSSWAKMAAAEGPVGDGELWQT 

WLPNHVVFLRLREGLKNQSPTEAEKPASSSLPSS 

PPPQLLTRNWFGLGGELFLWDGEDSSFLWRLR 

GPSGGGEEPALSQYQRLLCINPPLFEIYQVLLSPT 

QHHVALIGIKGLMVLELPKRWGKNSEFEGGKST 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alaninc OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Glycine, H=Htstidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P-Proline, Q=Glu (amine, R^Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /= possible nucleotide deletion, 
\=possible nucleotide insertion 










VNCSTTPVAERPFTSSTSLTLKHAAWYPSEILDPH 

VVLLTSDNVIRIYSLREPQTPTNVIILSEAEEESLV 

LNKGRAYTASLGETAVAFDFGPLAAVPKTLFGQ 

NGKDEVVAYPLYILYENGETFLTYISLLHSPGN/I 

WKAVGS1AHAS\AAEDNYGYDACAVLCLPCVPN 

ILVIATESGMLYHCVVLEGEEEDDHTSEKSWDSR 

1DLIPSLYVFECVELELALKLASGEDDPFDSDFSC 

PVKLHRDPKCPSRYHCTHEAGVHSVGLTWIHKL 

HKFLGSDEEDKDSLQELSTEQKCFVEHILCTKPLP 

CRQPAPIRGFWIVPDILGPTMICITSTYECL1WPLL 

ST V H PA S PPLLCTRED V E V AESPLRVLAETPDSFE 

KHIRSILQRSVANPAFLKASEKDIAPPPEECLQLLS 

RATOVFRFOYIT KODI AKPFTORRVKf I rnfWkT 

KQLEDLSYCREERKSLREMAERLADKYEEAKEK 
QEDIMNRMKKLLHSFHSELPVLSDSERDMKKEL 
QLIPDQLRHLGNAIKQVTMKKDYQQQKMEKVL 
SLPKPTIILSAYQRKCIQSILKEEGEHIREMVKQrN 
DIRNHVNF 


3474 


A 


4344 


2550 


DRRREPERHVRVKQRTSVLNMLRRLDKIRFRGH 

KRDDFLDLAESPNASDTECSDEIPLKVPRTSPRDS 

EELRDPAGPGTL1MATGVQDFNRTEFDRLNEIKG 

HLEIALLEKHFLQEELRKLREETNAEMLRQELDR 

ERQRRMELEQKVQEVLKARTEEQMAQQPPKGQ 

AQASNGAERRSQGLSSRLQKWFYERFGEYVEDF 

RFQPEENTVETEEPLSARRLTENMRRLKRGAKPV 

TNFVKNLSALSDWYSVYTSAIAFTVYMNAVWH 

GWAIPLFLFLAILRLSLNYLIARGWRJQWSIVPEV 

SEPVEPPKEDLTVSEKFQLVLDVAQKAQNLFGK 

MADILEKIKNLFMWVQPEITQKLYVALWAAFLA 

SCFFPYRLVGLAVGLYAGIKFFLDDFIFKRCPRLR 

SRSYVPSAPAGLGKEEDAGRFHSTKKGNFHEIFN 
LTENERPLAVCENGWRCCLINRDRKMPTDYIRN 
GVLYVTVENYLCFESSKSGSSKRNKVIKLVDITDI 
QKYKVLSVLPGSGMGIAVSTPSTQKPLVFGAMV 
HRDEAFETILSQYIKITSAAASGGDS 


3475 


A 


2 


1126 


TAARRRQKGAAAAAETHGQAKAKSGWLKPYYF 

IELMESRKJ3ITNQEELWKMKPRJRNLEEDDYLHK 

DTGETSMLKRPVLLHLHQTAHADEFDCPSELQH 

TQELFPQWHLPIKIAAIIASLTFLYTLLREVIHPLA 

TSHQQYFYKIPILVINKVLPMVSITLLALVYLPGV 

IAAIVOLKNGTKYKICFPHWI DKWM1 TRKOFGL 

LSFFFAVLHAIYSLSYPMRRSYRYKLLNWAYQQ 

VQQNKEDALUEHDVWRMEIYVSLGIVGLAILAL 

LAVTSIPSVSDSLTWREFHY1QSKLGIVSLLLGTIH 

ALIFAWNKWIDIKQFVWYTPPTFMIAVFLPIVVLI 

FKSILFLPCLRKK1LKJRHGWEDVTKJNKTEICSQL 


3476 


A 


143 


3191 


AKAPPTGESSEPEAKVLHTKRLYRAVVEAVHRL 

DL1LCNKTAYQEVFKPENISLRNKLRELCVKLMF 

LHPVDYGRKAEELLWRKVYYEVIQLIKTNKKHI 

HSRSTLECAYRTHLVAGIGFYQHLLLYIQSHYQL 

ELQCCIDWTHVTDPL1GCKKPVSASGKEMDWAQ 

MACHRCLVYLGDLSRYQNELAGVDTELLAERFY 

YQAXSVAPQIGMPFNQLGTLAGSKYYNVEAMY 

CYLRCIQSEVSFEGAYGNLKRLYDKAAKMYHQL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G^GIycine, H=Histidine, 
I^Isoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Thrconine, V= Valine, VV=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KKCETRXLSPGKKRCKDIKRLLVNFMYLQSLLQ 

PKSSSVDSELTSLCQSVLEDFNLCLFYLPSSPNLS 

LASEDEEEYESGYAFLPDLLIFQMVIICLMCVHSL 

ERAGSKQYSAAIAFTLALFSHLVNHVNIRLQAEL 

EEGENPVPAFQSDGTDEPESKEPVEKEEEPDPEPP 

PVTPQVGEGRKSRKFSRLSCLRRRRHPPKVGDDS 

DLSEGFESDSSHDSARASEGSDSGSDKSLEGGGT 

AFDAETDSEMNSQESRSDLEDMEEEEGTRSPTLE 

PPRGRSEAPDSLNGPLGPSEASIASNLQAMSTQM 

FQTKRCFRLAPTFSNLLLQPTTNPHTSASHRPCV 

NGDVDKPSEPASEEGSESEGSESSGRSCRNERSIQ 

EKLQVLMAEGLLPAVKVFLDWLRTNPDLIIVCA 

QSSQSLWNRLSVLLNLLPAAGELQESGLALCPEV 

QDLLEGCELPDLPSSLLLPEDMALRNLPPLRAAH 

RRFNFDTDRPLLSTLEESVVRICCIRSFGHFIARLQ 

GSILQFNPEVGIFVSIAQSEQESLLQQAQAQFRMA 

l^fctAKKN KLMKUMAQLRLQLEVSQLEGSLQQPK 

AQSAMSPYLVPDTQALCHHLPVIRQLATSGRFIVI 

IPRTVIDGLDLLKKEHPGARDGIRYLEAEFKKGN 

RYIRCQKEVGKSFERHKLKRQDADAWTLYKILD 

SCKQLTMLAQGAGEEDPSGMVTIITGLPLDNPSVL 

SGPMQAALQAAAHASVD1KNVLDFYKQWKEIG 


3477 


A 


1 


3902 


MTEPRERRGYSVPPRPEVGTQATEWRVEESNFN 

KIFLKKDAELGRSNHLPTWDKPEDASWLPQSCL 

GGDAVATTGEIHEEKAWXTRALEVGQPAQRDIR 

RGELWGKEHGADQAIQETLEDLSSLERTLVVSES 

SPLGGDCQEVTTLTVKYQVSEEVPSGTVIGKLSQ 

ELGREERRRQAGAAFQVLQLPQALPIQVDSEEGL 

LSTGRRLDREQLCRQWDPCLVSFDVLATGDLALI 

HVEIQVLDINDHQPRFPKGEQELEISESASLRTRIP 

LDRALDPDTGPNTLHTYTLSPSEHFALDVIVGPD 

ETKHAELIVVKELDREIHSFFDLVLTAYDNGNPP 

KSGTSLVKVNVLDSNDNSPAFAESSLALEIQEDA 

APGTLLIKLTATDPDQGPNGEVEFFLSKHMPPE\V 

LDTFSIDAKTGQVILRRPLDYEKNPAYEVDVQAR 

DLGPNPiPAHCKVLlKVLDVNDNIPSIHVTWASQP 

SLVSEALPKDSFIALVMADDLDSGNNGLVHCWL 

SQELGHFRLKRTNGNTYMLLTNATLDREQWPK 

YTLTLLAQDQGLQPLSAKKQLSIQISDINDNAPVF 

EKSRYEVSTRENNLPSLHLITIKAHDADLGINGK 

VSYRIQDSPVAHLVA1DSNTGEVTAQRSLNYEEM 

AGFEFQVIAEDSGQPMLASSVSVWVSLLDANDN 

APEWQPVLSDGKASLSVLVNASTGHLLVPIETP 

NGLGPAGTDTPPLATHSSRPFLLTTIVARDADSG 

ANGEPLYSIRSGNEAHLFILNPHTGQLFVNVTNA 

SSLIGSEWELEIWEDQGSPPLQTRALLRVMFVTS 

VDHLRDSARKPGALSMSMLTVICLAVLLGEFGLI 

LALFMSICRTEKKDNRAYNCREAESTYRQQPKR 

PQKHIQKADIHLVPVLRGQAGEPCEVGQSHKDV 

DKEAMMEAGWDPCLQAPFHLTPTLYRTLRNQG 

NQGAPAE^REVLQDTVNLLFNHPRQRNASRENL 

NLPEPQPATGQPRSRPLKVAGSPTGRLAGDQGSE 

EAPQRPPASSATLRRQRHLNGKVSPEKESGPRQI 

LRSLVRLSVAAFAERNPVEELTVDSPPVQQISQLL 

SLLHQGQFQPKPNHRGNKYLAKPGGSRSAIPDTD 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
. acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I—lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc t S=Serine, 
^Threonine, V=»Valine, \V=Tryptophan, V=Tyrosine, 
X<=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GPSARAGGQTDPEQEEGPLDPEEDLSVKQLLEEE 

LSSLLDPSTGLALDRLSAPDPAWMARLSLPLTTN 

YRDNVISPDAAATEEPRTFQTFGKAEAPELSPTG 

TRLASTFVSEMSSLLEMLLEQRSSMPVEAASEAL 

RRLSVCGRTLSLDLATSAASGMKVQGDPGGKTG 

TEGKSRGSSSSSRCL 


3478 


A 


13 


1620 


TLPPPGNSGCHRLCFPEFEFLQVTKMEFSGRKWR 

KLRLAGDQRNASYPHCLQFYLQPPSENISLrEFEN 

LAIDRVKLLKSVENLGVSYVKGTEQYQSKLESEL 

RKLKPSYRENLEDEYEPRRRDH1SHF1LRLAYCQS 

EELRRWFIQQEMDLLRFRFSILPKDKIQDFLKDSQ 

LQFEA1SDEEKTLREQEIVASSPSLSGLKLGFESIY 

KIPFADALDLFRGRKVYLEDGFAYVPLKDIVAIIL 

NEFRAKLSKALALTARSLPAVQSDERLQPLLNHL 

SHSYTGQDYSTQGNVGKISLDQIDLLSTKSFPPC 

MRQLHKALRENHHLRHGGRMQYGLFLKGIGLT 

LEQALQFWKQEFIKGKMDPDKFDKGYSYNIRHS 

FGKEGKRTDYTPFSCLK11LSNPPSQGDYHGCPFR 

HSDPELLKQKLQSYKISPGGISQ1LDLVKGTHYQ 

V\ACQKYFEMIHTVDDCGFS\LSHPNQYFCESQRI 

LNGGKDIKKEPIQPETPQPKPSVQKTKDASSALA 

SLNSSLEMDMEGLEDYFSEDS 


3479 


A 


698 


138 


RPELELWRLRSRSWRPLGVPRRCHRRJ^WKEPVR 

AQPLSVTVWAPRCQRP/QPPAPEPSSPNAAVPEAI 

PTPRAAASAALELPLGPAPVSVAPQAEAEARSTP 

GPAGSRLGPETFRQRFRQFRYQDAAGPREAFRQL 

REL/SPRQWLRPDI\RTKEQ\IVEMLVQEQLLAILP 

EAARARRJRRRTDVRJTG 


3480 


A 


117 


2226 


RRGSRSRGPFAEPAAPGGLCSSSEEKTEEGGMAV 

GLCKAMSQGLVTFRDVALDFSQEEWEWLKPSQ 

KDLYRDVMLENYRNLVWLGLSfSKPNMISLLEQ 

GKEPWMVERKMSQGHCADWESWWEIEELSPK 

WFIDEDE1SQEMVMERLASHGLECSSFREAWKY 

KGEFELHQGNAERHFMQVTAVKEISTGKRDNEF 

SN/IWEK11TPEISIFNTTES\PTIQQVHKFDIYDKLF 

PQNSVIIEYKRLHAEKESLIGNECEEFNQSTYLSK 

DIGDPPGEKPYESHDFSKLLSFHSLFTQHQTTHFG 

KLPHGYDECGDAFSCYSFFTQPQRIHSGEKPYAC 

NDCGKAFSHDFFLSEHQRTHIGEKPYECKECNKA 

FRQSAHLAQHQRIHTGEKPFACNECGKAFSRYAF 

LVEHQRIHTGEKPYECKECNKAFRQSAHLNQHQ 

RIHTGEKPYECNQCGKAFSRRIALTLHQRIHTGE 

KPFKCSECGKTFGYRSHLNQHQRIHTGEKPYECI 

KCGKFFRTDSQLNRHHR1HTGERPFECSKCGKAF 

SDALVLIHHKRSHAGEKPYECNKCGKAFSCG S Y 

LNQHQRIHTGEKPYECSECGKAFHQILSLRLHQRI 

HAGEKPYKCNESQRVRRSELAVSRGLTTKPADT 

GPDSTLNAAKV AEP ARAGTEA ALRPA LS V AESA 

TSLGPLHQGRRFPEAPAAHPGGTGFTVCAS 


3481 


A 


2 


1522 


ASRHGMTPGALLMLLGALGPPLAPGVRGSEAEG 
RLREKLFSGYDSSVRPAREVGDRVRVSVGL1LAQ 
LISLNEKDEEMSTK V YLDLEWTD YRLS WDPAEH 
DGIDSLR1TAESVWLPDVVLLNNNDGNFDVALDI 
SVVVSSDGSVRWQPPGIYRSSCSIQVTYFPFDWQ 
NCTMVFSSYSYDSSEVSLQTGLGPDGQGHQEIH1 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I^Isoleucine, K=Lysine, Lr=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










HEGTFIENGQWENIHKPSRLIQPPGDPRGGREGQ 

RQEVIFYLIIRRKPLFYLVNVIAPCILITLLAIFVFY 

LPPDAGEKMGLS1FALLTLTVFLLLLADKVPETSL 

SVPIIIKYLMFTIvrvn^VTFSVIL^ 

THQMPLWVRQIFIHKLPLYLRLKRPKPERDLMPE 

PPHCSSPGSGWGRGTDEYFIRKPPSDFLFPKPNRF 

QPELSAPDLRRFIDGPNRAVALLPELREVVSS1SYI 

ARQLQEQEDHDALKEDWQFVAMVVDRLFLWTF 

IIFTSVGTLWIFLDATYHLPPPDPFP 


3482 


A 


1273 


172 


ERWDSGGADAEWYALADWTAVWLPRSDFYTR 

LQTGEGHVPALRLPAGMPPDSPRELVPKQAPCSP 

SDPALPWTLGHGNQPPAVVPEPQGPMGPAGVAA 

RPGRFFGVYLLYCLNPRYRVRWYVGFTVNTARR 

VQQHNGGRKKGGA\GRTSGRGPWEMVLVVHGF 

PSSVAALRFEWAWQHPHASRRLAHVGPRLRGET 

AFAFHLRVLAHMLRAPPWARLPLTLRWVRPDLR 

QDLCLPPPPHVLLAFGPPPAQVPRPQRRRAGPFD 

DAEPEPDQGDPGACCSLCAQTIQDEEGPLCCPHP 

GCLLRAHVICLAEEFLQEEPGQLLPLEGQCPCCE 

KSLLWGDLIWLCQMDTEKEVEDSELEEAHWTD 

LLET 


3483 


A 


230 


3686 


WRPWPC1DTSWNLQVAARTLRVSSAQCGLVPT 

MARVESPVPAARASLTGSCVLGQAMPLRGGAGP 

SPASHGPTHGPSDPRTCLPGRGAGGMRPHGRGA 

LGCCGLCSFYTCHGAAGDEIMHQDIVPLCAADIQ 

DQLKKRFAYLSGGRGQDGSPVITFPDYPAFSEIPD 

KEFQNVMTYLTSIPSLQDAGIGFILVIDRRRDKW 

TS VKAS VLRI AASFPANLQLV LVLRPTGFFQRTL S 

DIAFKFNRDDFKMKVPVIMLSSVPDLHGYIDKSQ 

LTEDLGGTLDYCHSRWLCQRTAIESFALMVKQT 

AQMLQSFGTELAETELPNDVQSTASSVLCAHTEK 

KDKAKEDLRLALKEGHSVLESLRELQAEGSEPSV 

NQDQLDNQATVQRLLAQLNETEAAFDEFWAKH 

QQKLEQCLQLRHFEQGFREVKAILDAASQKIATF 

TDIGNSLAHVEHLLRDLANFQEKSGVFVERARA 

LSLTASSFIGNKHYAVDSIRPKCQELRHLCDQFSA 

EIARRRGLLSKSLELHRRLETSMKWCDEGIYLLA 

SQPVDKCQSQDGAEAALQEIEKFLETGAENKIQE 

LNAIYKEYESILNQDLMEHVRKVFQKQASMEEV 

FHRRQASLKKLAARQTRPVQPVAPRPEALAKSP 

CPSPGIRRGSENSSSEGGALRRGPYRRAKSEMSES 

RQGRGSAGEEEESLAILRRHVMSELLDTERAYVE 

ELLCVLEGYAAEMDNPLMAHLLSTGLHNKKDV 

LFGNMEEIYHFFENR1FLRELENYTDCPELVGRCF 

LERMEDFQIYEKYCQNKPRSESLWRQCSDCPFFQ 

ECQRKLDHKLSLDSYLLKPVQRITKYQLLLKEM 

LKYSRNCEGAEDLQEALSSILGILKAVNDSMHLI 

AITGYDGNLGDLGKLLMQGSFSVWTDHKRGHT 

KVKELARFKPMQRHLFLHEKAVLFCKKREENGE 

VJ I illlwAro I o i iVV^J o JL.1N iVl/\/\ Vul 1 JdIN V JvOL/AiVtsJ c, 

IWYNAREEVYIVQAPTPEIKAAWVNEIRKVLTSQ 
LQACREASQHRALEQSQSLPLPAPTSTSPSRGNSR 
NIKKLEERKTDPLSLEGYVSSAPLTKPPEKGKGW 
SKTSHSLEAPEDDGGWSSAEEQINSSDAEEDGGL 
GPKKLVPGKYTWADHEKGGPDALRVRSGDVV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Htstidine, 
l=Isoleucine, K=Lysine, L= Leu cine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginine, S=Serine, 
•^Threonine, V=Valinc, \V=Tryptophan, Y=Tyros'tne f 
X=Unkno\vn, *=Stop codon, /=possibIe nucleotide deletion, 
\-possible nucleotide insertion 










ELVQEGDEGLW 


3484 


A 


208 


6103 


VTMAQQAADKYLYVDKNFrNNPLAQADWAAK 

KLVWVPSDKSGFEPASLKEEVGEEAIVELVENGK 

KVKVNKDDIQKMNPPKFSKVEDMAELTCLNEAS 

VLHNLKERYYSGLIYTYSGLFCVVINPYKNLPIYS 

EEIVEMYKGKJ<JRHEN4PPHIYAITDTAYRSMMQD 

REDQSILCTGESGAGKTENTKKVIQYLAYVASSH 

KSKKDQGELERQLLQANPILEAFGNAKTVKNDN 

SSRFGKFIRTNFDVNGYIVGANIETYLLEKSRAIRQ 

AKEERTFHIFYYLLSGAGEHLKTDLLLEPYNKYR 

FLSNGHVTIPGQQDKDMFQETMEAMRIMGIPEEE 

QMGLLRV1SGVLQLGNIVFKKERNTDQASMPDN 

TAAQKVSHLLGrNVTDFTRGILTPRJKVGRDYVQ 

KAQTKEQADFAIEALAKATYERMFRWLVLRINK 

ALDKTKRQGASF1GILD1AGFEIFDLNSFEQLCINY 

TNEKLQQLFNHTMFILEQEEYQREGIEWNFDDFG 

LDLQPCIDLIEKPAGPPGILALLDEECWFPKATDK 

SFVEKVMQEQGTHPKFQKPKQLKDKADFCIIHY 

AGKVDYKADEWLMKNMDPLNDNIATLLHQSSD 

KFVSELWKDVDRIIGLDQVAGMSETALPGAFKT 

RKGMFRTVGQLYKJEQLAKLMATLRNTNPNFVR 

CIIPNHEKKAGKLDPHLVLDQLRCNGVLEGIRICR 

QGFPNRVVFQEFRQRYEILTPNSIPKGFMDGKQA 

CVLM1KALELDSNLYRIGQSKVFFRAGVLAHLEE 

ERDLK1TDVIIGFQACCRGYLARKAFAKRQQQLT 

AMKVLQRNCAAYLKLRNWQWWRLFTKVKPLL 

QVSRQEEEMMAKEEELVKVREKQLAAENRLTE 

METLQSQLMAEKLQLQEQLQAETELCAEAEELR 

ARLTAK\KQ\ELEEICHDLEARVEEEEERCQHLQA 

EKKKMQQNIQELEEQLEEEESARQKLQLEKVTT 

EAKLKKLEEEQIILEDQNCKLAKEKKLLEDRIAEF 

TTNLTEEEEKSKSLAKLKNKHEAMITDLEERLRR 

EEKQRQELEKTRRKLEGDSTDLSDQIAELQAQMA 

ELKMQLAKKEEELQAALARVEEEAAQKNMALK 

KIRELESQISELQEDLKCER\ASRNKAEKQKRDLG 

EELEALKTELEDTLDSTAAQQELRSKREQEVNH 

KKTLEEEAKTHEAQIQEMRQKHSQAVEELAEQL 

EQTKRVKANLEKAKQTLENERGELANEVKVLLQ 

GKGDSEHKRKJCVEAQLQELQVKFNEGERVRTEL 

ADKVTKLQVELDNVTGLLSQSDSKSSKLTKDFS 

ALESQLQDTQELLQEENRQKLSLSTKLKQVEDE 

KNSVFREQLEEEEEEAKHNLEKQIATLHAQVADM 

KJCKMEDSVGCLETAEEVKRKLQKDLEGLSQRHE 

EKVAAYDKLEKTKTRLQQELDDLLVDLDHQRQ 

SACNLEKKQKJCFDQLLAEEKTISAKYAEERDRA 

EAEAREKETKALSLARALEEAMEQKAELERLNK 

QFRTEMEDLMSSKDDVGKSVHELEKSKRAEEQQ 

VEEMKTQLEELEDELQATEDAKLRLEVNLQAM I 

KAQFERDLQGRDEQSEEKKKQLVRQVREMEAE ! 

NKNRDEAIKQLRKLQAQMKDCMRELDDTRASR 
EEILAQAKENEKKLKSMEAEMIQLQEELAAAER 
AKRQAQQERDELADEIANSSGKGALALEEKRRL 
EARIAQLEEELEEEQGNTELINDRLKKANLQIDQI 
hfTDLNLERSHAQKNENARQQLERQNKELKVKL 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=G1ycine, H=Histidine, 
I=Isoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stopcodon,/=possible nucleotide deletion, 
V=possibIe nucleotide insertion 










^fcMbO 1 VKbKYKAbri ALEAKIAQLEEQLDNETK 

ERQAACKQVRRTEKKLKDVLLQVDDERRNAEQ 

YKDQADKASTRLKQLKRQLEEAEEEAQRANASR 

RKLQRELEDATETADAMNREVSSLKNKLRRGDL 

PFVVPRRMARKGAGDGSDEEVDGKADGAEAKP 

AE 


3485 


A 


2 


1782 


CSTGVSKAPLTYLMSYGFELGWRKGNRAVACR 

EDRGGESVGMGQESILSQVHWWEAEPVEKTPGR 

DSEATIMSLRVHTLPTLLGAVVRPGCRELLCLLM 

ITVTVGPGASGVCPTACICATDIVSCTNKNLSKVP 

GNLFRLIKRLDLSYNRIGLLDSEWIPVSFAKLNTL 

ILRHNNITSISTGSFSTTPNLKCLDLSSNKLKTAVK 

NAVFQELKVLEVLLLYNNHISYLDPSAFGGLSQL 

QKXYLSGNFLTQFPMDLYVGRFKLAELMFLDVS 

YNRIPSMPMHHINLVPGKQLRGIYLHGNPFVCD\ 

CSLVSLLVFWYRRHFSSVMDFKNDYTCRLWSDS 

RHSRQVLLLQDSFMNCSDS1INGSFRALGFIHEAQ 

VGERLMVHCDSKTGNANTDFIWVGPDNRLLEPD 

KJbMENFYVFrlNGSLVIESPRFEDAGVYSCIAMNK 

QRLLNETVDVTINVSNFTVSRSHAHEAFNTAFTT 

LAACVASIVLVLLYLYLTPCPCKCKTKRQKNML 

HQSNAHSS1LSPGPASDASADERKAGAGKRVVFL 

EPLKDTAAGQNGKVRLFPSEAVIAEGILKSTRGK 

SDSDSVNSVFSDTPFVAST 


3486 


A 


357 


1173 


GDPRETKVFPSRSFARNTVGVSHHQSHLFHTVSR 

IYVEDKHKILYCEVPKAGCSNWKRILMVLNGLA 

SSAYNISHNAVHYGKHLKKLDSFDLKGIYTRLDT 

Y rKVLVLVIWPMERLVSAFRDKFDHPNSYYHPVF 

GKAITKKYRPNACEEALINGSGVKFKEFIHYLLDS 

HRPVGMDIHWEKVSKLCYPCLINYDFVGKFETL 

EEDANYFLQMIGAPKELKFPNFKDRHSSDERTNTA 

QVVRQYLKDLTRTERQLIYT)FYYLDYLMFNYTT 

PFL 


3487 


A 


2 


3281 j 


CDKSGAVPFSTTRSPRRPSPRSAGPSLSSVSPRSQ 

LWASSGLSEEHAAPLLPAWPRHPCPPSLTPGPSM 

AQGAMRFCSEGDCAISPPRCPRRWLPEGPVPQSP 

PASMYGSTGSLLRRVAGPGPRGRELGRVTAPCTP 

LRGPPSPRVAPSPWAPSSPTGQPPPGAQSSWIFR 

FVEKASVRPLNGLPAPGGLSRSWDLGGVSPPRPT 

PALGPG SNRKLRLEASTSDPLPARGGSALPGSRN 

LVHGPPAPPQVGADGLYSSLPNGLGDPPERLATL 

FGGPADTGFLNQGDTWSSPREVSSHAQRIARAK 

WEFFYGSLDPPSSGAKPPEQAPPSPPGVGSRQGS 

GVAVGRAAKYSETDLDTVPLRCYRETDIDEVLA 

EREEADSAIESQPSSEGPPGTAYPPAPRPGPLPGP 

HPSLGSGNEDEDDDEAGGEEDVDDEVFEASEGA 

RPGSRMPLKSPVPFLPGTSPSADGPDSFSCVFEAI 

LKHRAKGTSYTSLASLEALASPGPTQSPFFTFEL 

PPQPPAPRPDPPAPAPLAPLEPDSGTSSAADGPWT 

ORGEEEEAEARAKLAPGREPPSPCHSFDm GT GA 

APLGSEPPLSQLVSDSDSELDSTERLALGSTDTLS 

NGQKADLEAAQRLAKRLYRLDGFRKADVARHL 

GKNNDFSKLVAGEYLKFFVFTGMTLDQALRVFL 

KELALMGETQERERVLAHFSQRYFQCNPEALSSE 

DGAHTLTCALMLLNTDLHGHNIGKRMTCGDFIG 
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SEQID 

NO: 


Method 


Predicted 
beginning 

□ UCICUIIUC 

location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspai tic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucinc, K^Lysinc, l>= Leu cine, MNMethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \Y=Tryplophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\-possible nucleotide insertion 










NLEGLNDGGDFPRELLKALYSSIKNEKLQWAIDE 

EELRRFLSELADPNPKVIKRISGGSGSGSSPFLDLT 

PEPGAAVYKHGALVRKVHADPDCRKTPRGKRG 

WKSFHGILKGMILYLQKEEYKPGKALSETELKN 

AISIHHALATRASVNYSKRPHVFYLRTADWRVFL 

FQAPSLEQMQSWITRJNVVAAMFSAPPFPAAVSS 

QKKFSRPLLPSAATRLSQEEQVRTHEAKLKAMA 

SELREHRAAQLGKJCGRGKEAEEQRQKEAYLEFE 

KSRYSTYA ALLR VKLKAGSEELD A VE A A L AQ AG 

STEDGLPPSHSSPSLQPKPSSQPRAQRHSSEPRPG 

AGSGRRKP 


3488 


A 


441 


1968 


GTETPHCWGRGTAGLRRELDREERDGPGTATMS 

FPHFGHPYRGAFQFLVASASSSTTCCESTLRSVSY 

VASGSTPAPALCCAP\YDSRLLGSARPELGAALGI 

YGAPYAAAAAAQSYPGYLPYSPEPPSLYGALNP 

QYEFKEAAGSFTSSLAQPGAYYPYERTLGQYQY 

ERYGAVELSGAGRRKNATRETTSTLKAWLNEHR 

KNPYPTKGEKJMLAIITKMTLTQVSTWFANARRR 

LKKENKMTWAPKNKGGEERKAEGGEEDSLGCL 

TADTKEVTASQEARGLRLSDLEDLEEEEEEEEEA 

EDEEVVATAGDRLTEFRKGAQSLPGPCAAAREG 

RLERRECGL AAPRFSFN DPSG S EE A DFLS AETG SP 

RLTMHYPCLEKPRIWSLAHTATASAVEGAPPARP 

RPRSPECRMIPGQPPASARRLSVPRDSACDESSCI 

PKAFGNPKFALQGLPLNCAPCPRRSEPVVQCQYP 

SGAEGSGPPAALGVSMQKTPTYRPARQLHTLCH 

SSLP 


3489 


A 


718 


2073 


IAAYHKALSYRGrWHANNRGTlvfNVHFTPPPSPS 

RGILPMNPRNMMNHSQVGQGIGJPSRTNSMSSSG 

LGSPNRSSPSIICMPKQQPSRQPFTVNSMSGFGMN 

RNQAJFGMNNSLSSNIFNGTDGSENVTGLDLSDFP 

ALADRNRREGSGNPTPLrNPLAGRAPYVGMVTK 

PANEQSQDFSrHNEDFPALPGSSYKDPTSSNDDSK 

SNLNTSGKTTSSTDGPKFPGDKSSTTQNNNQQKK 

GIQVLPDGRVTNIPQGMVTDQFGMIGLLTFIRAA 

ETDPGMVHLALGSDLTTLGLNLNSPENLYPKFAS 

PWASSPCRPQDIDFHVPSEYLTNIHIRDKLFFFFS 

W/TADKLGRYGEDLLFYLYYMNGGDVLQLLAAV 

ELFNRDWRYHKEERVWITRAPGMEPTMKTNTY 

ERGTYYFFDCLNWRKVAKEFHLEYDKLEERPHL 

PSTFNYNPAQQAF 


3490 


A 


2 


2833 


FVAKMATSQYFDFAQGGGPQYSTQAPTLPLPTV 

GASYTGQPTPGMDPAVNPAFPPAAPAGYGGYQP 

HSGQDFAYGSRPQEPVPTATTMATYQDSYSYGQ 

SAAARSYEDRPYFQSAALQSGRMTAADSGQPGT 

QEACGQPSPHGSHSHAQPPQQAPIVESGQPASTL 

SSGYTYPTATGVQPESSASIVTSYPPPSYNPTCTA 

YTAPSYPNYDASVYSAASPFYPPAQPPPPPGPPQ 

QLPPPPAPAGSGSSPRADSKPPLPSKLPRPKAGPR 

QLQLHYCDICKISCAGPQTYREHLGGQKHRKKE 

AAQKTGVQPNGSPRGVQAQLHCDLCAVSCTGA 

DAYAAfflRGSKHQKVFKLHAKLGKPIPTLEPALA 

TESPPGAEAKPTSPTGPSVCASSRPALAKRPVASK 

ALCEGPPEPQAAGCRPQWGKPAQPKLEGPGAPT 

QGGSKEAPAGCSDAQPVGPEYVEEVFSDEGRVL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
add residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, FHPhenylalanine, G^GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










RFHCKLCECSFNDLNAKDLHVRGRRHRLQYRKK 

\mPDLPlATEPSSRARKVLEERMRKQRHLAEERL 

EQLRRWHAERRRLEEEPPQDVPPHAPPDWAQPL 

LMGRPESPASAPLQPGRRPASSDDRHVMCKHATI 

YPTEQELLAVQRAVSHAERALKLVSDTLAEEDR 

GRREEEGDKRSSVAPQTRVLKGVMRVGILAKGL 

LLRGDRNVRLALLCSEKPTHSLLRRIAQQLPRQL 

QMVTEDEYEVSSDPEANIVISSCEEPRMQVTISVT 

SPLMREDPSTDPGVEEPQADAGDVLSPKKCLESL 

A AT T)IT A I) \I/TT\ ADA O /"""• J i~\T\/~*\ 7T\ JJTi in T> r\T /""»T"» T> \ T 

AALKHARWFQARASuLQPCVlVlRVLRDLCRRV 

PTVWGALPAWAMELLVEKAVSSAAGPLGPGDAV 

RRVLECVATGTLLTDGPGLQDPCERDQTDALEP 

MTLQEREDVTASAQHALRMLAFRQTHKVLGMD 

LLPPRHRLGARPRJCRQRGPGEGEEGAGEKKRGR 

RGGEGLV 


3491 


A 


2 


1321 


FVGDGALSGCRRGRAPRVPSMAGSLPPCVVDCG 

TGYTKLGYAGNTEPQFIIPSCIAIRESAKVVDQAQ 

RRVLRGVDDLDFFIGDEAIDKPTYATKWPIRHG1I 

EDWDLMERFMEQVVFKYLRAEPEDHYFLMTEP 

PLNTPENREYLAEIMFESFNVPGLYIAVQAVLAL 

AASWTSRQVGERTLTGIV1DSGDGVTHVIPVAEG 

YVIGSCIKHIPIAGRDITYFIQQLLREREVGIPPEQS 

LETAKAIKEKYCYICPDIVKEFAKYDVDPRKWIK 

QYTGrNAINQKKFVIDVGYERFLGPEIFFHPEFAN 

PDFMESISDWDEVIQNCPIDVRRPLYKNVVLSG 

GSTMFRDFGRRLQRDLKRVVDARLRLSEELSGG\ 

RJKPKPVEVQVVTHHMQRYAV\WFGG\SMLASTP 

EFFQVCHTKKDYEEYGPSICRHNPVFGVMS 


3492 


A 


3 


2024 


PNGVALLHLPGAAVIPNTNYMFQDALGGRSRGS 

REESPAPSRAPASASLWRRLVVVEAKMAAHAAA 

AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 

SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 

LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 

AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 

WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARVVGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

fflMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR 

LTNHQELWAFIVTNLASVYIREGNRHQEW\LYS 

LLbKlNrUHbr r V bbHCLRAA AF Y VRGLr SF FQGR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGHI 

FWLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHDEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 




A 


Q 




REESPAPSRAPASASLWRRLVVVEAKMAAHAAA 
AAQAAAAQAAHAEAADSWYLALLGFAEHFRTS 
SPPKIRLCVHCLQAVFPFKPPQRIEARTHLQLGSV 
LYHHTKNSEQARSHLEKAWLISQQIPQFEDVKFE 
AASLLSELYCQENSVDAAKPLLRKAIQISQQTPY 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C^Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I<=Isoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=>Asparaginc, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T^Thrconinc, V= Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










WHCRLLFQLAQLHTLEKDLVSACDLLGVGAEY 

ARVVGSEYTRALFLLSKGMLLLMERKLQEVHPL 

LTLCGQIVENWQGNPIQKESLRVFFLVLQVTHYL 

DAGQVKSVKPCLKQLQQCIQTISTLHDDEILPSNP 

ADLFHWLPKEHMCVLVYLVTVMHSMQAGYLE | 

KAQKYTDKALMQLEKLKMLDCSPILSSFQVILLE 

HIIMCRLVTGHKATALQEISQVCQLCQQSPRLFS 

NHAAQLHTLLGLYCVSVNCMDNAEAQFTTALR ! 

LTNHQELWAF1VTNLASVYIREGNRHQEVV\LYS 

LLbKJ NrJJrlbrrVo oriCLKA AAr Y V KULr or r y OR 

YNEAKRFLRETLKMSNAEDLNRLTACSLVLLGH1 

FYVLGNHRESNNMVVPAMQLASKIPDMSVQLW 

SSALLRDLNKACGNAMDAHEAAQMHQNFSQQL 

LQDHIEACSLPEHNLITWTDGPPPVQFQAQNGPN 

TSLASLL 


3494 


A 


2 


1615 


VLRGQRGPAGGLAEERRRGRNEWRIHDVTTAPF 

PGLVQRRSRLLIVSQVRYFLKNKVSPDLCNEDGL 

TALHQCCIDNFEEIVKLLLSHGANVNAKDNELW 

TPLHAAATCGHINLVKILVQYGADLLAVNSDGN 

MPYDLCEDEPTLDVIETCMAYQGITQEKINEMRV 

APEQQMIADIHCMIAAGQDLDWIDAQGATLLHI 

AGANGYLRAAELLLDHGVRVDVKDWDGWEPL 

HAAAFWGQMQMAELLVSHGANXLNARTSMDE 

MPIDLCEEEEFKVLLLELKXHKHDVIMKSQLRHK 

SSLSRRTSHRQAS/SVGKVVRRTQPVGTGPNLAYR 

KEYE/GEEAILWQRSA\AEDQRTSTYNGDIRET\R 

I UybNKJJrNPKJLbKxr vLLobFP I KJPKGELDMPV 

ENGLRAPVSAYQYALANGDVWKVHEVPDYSM 

AYGNPGVADATPPWSSYKEQSPQTLLELKRQRA 

AAKLLSHPFLSTHLGSSMARTGESSSEGKAPLIG i 

GRTSPYSSNGTSVYYTVTSGDPPLLKFKAP1EEM 

EEKVHGCCRIS 


3495 


A 


327 


1078 


APMADTTPNGPQGAGAVQFMMTNKLDTAMWL 
SRLFTVYCSALFVLPLLGLHEAASFYQRALLANA 

YSLIFVNSYPVTMSIFPVLLFSLLHAATYTKKVL\ 

DARG\SNSLPLLR\SVLDKLSANQQNILKF1ACNEI 

FLMPATVFMLFSGQGSLLQPFIYYRFLTLRYSSRR 

NPYCRTLFNELRIVVEHIIMKPACPLFVRRLCLQS 

IAFISRLAPTVP 


3496 


A 


3 


2867 


SSRTREMEEKEILRRQIRLLQGLIDDYKTLHGNAP 

APGTPAASGWQPPTYHSGRAFSARYPRPSRRGYS 

SHHGPSWRKKYSLVNRPPGPSDPPADHAVRPLH 

GARGGQPPVPQQHVLERQVQLSQGQNVVIKVKP 

PSKSGSASASGAQRGSLEEFEDTPWSDQRPREGE 

GEPPRGQLQPSRPTRARGTCSVEDPLLVCQKEPG 

KPRMVKSVGSVGDSPREPRRTVSESVIAVKASFP 

SSALPPRTGVALGRKLGSHSVASCAPQLLGDRRV 

DAGHTDQPVPSGSVGGPARPASGPRQAREASLV 

VTPRTNlf FRinsrNIYKWVA AC.QV-cpi>vAl?R. AF «IPR 

V 1 I INIVriVXVJNIN I IV W V r\r\OOi\.Or l\ V r\J\JSJ\LiOL tv 

VAAENVCKASAGMANKVEKPQLIADPEPKPRKP 
ATSSKPGSAPSKYKWKASSPSASSSSSFRWQSEA 
GSKDHASQLSPVLSRSPSGD\RPALAHSGLKPLSG 
ETPLSAYKVKTRTKIIRRRGSTSLPGDKKSGTSPA 
ATAKSHLSLRRRQALRGKSSPVLKKTPNKGLVQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
)ocatioa 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamnc OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, OGlycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possibic nucleotide deletion, 
V=possibIc nucleotide insertion 










VTKHRLCRLPPSRA HLPTKE A S SLHA V RTAPTSK 

VIKTRYRJVKKTPASPLSAPPFPLSLPSWRARKLS 

LSRSLVLNRLRPVASGGGKAQPGSPWWRSKGYR 

CIGGVLYKVSANKLSKTSGQPSDAGSRPLLRTGR 

LDPAGSCSRSLASRAVQRSLAIIRQARQRREKRK 

EYCMYYNRFGRCNRGERCPYIHDPEKVAVCTRF 

VRGTCKKTDGTCPFSHHVSKEKMPVCSYFLKGI 

CSNSNCPYSHVYVSRKAEVCSDFLKGYCPLGAK 

CKJ<J<MTLLCPDFARRGACPRGAQCQLLHRTQKR 

HSRRAATSPAPGPSDATARSRVSASHGPRKPSAS 

QRPTRQTPSSAALTAAAVAAPPHCPGGSASPSSS 

KASSSSSSSSSPPASLDHEVAPSLQEAALAAACSN 

RLCKLPSFISLQSSPSPGAQPRVRAPRAPLTKDSG 

KPLHIKPRL 


3497 


A 


1586 


141 


ATARDLGCARR1DRVVMESTPSRGLNRVHLQCR 

NLQEFLGGLSPGVLDRLYGHPATCLAVFRELPSL 

AKNWVMRMLFLEQPLPQAAVALWVKKEFSBCA 

QEESTGLLSGLR1WHTQLLPGGLQGLILNPIFRQN 

LRJ ALLGGGKA WSDDTSQLGPDKHARDVPSLDK 

YAEERWEVVLHFMVGSPSAAVSQDLAQLLSQA 

GLMKSTEPGEPPCITSAGFQFLLLDTPAQLWYFM 

LQYLQTAQSRGMDLVEILSFLFQLSFSTLGKDYS 

VEGMSDSLLNFLQHLREFGLVFQRKRKSRRYYP 

T/RALAINLSSGVSGAGGTVHQPGFIVWETNYRL 

YAYTESELQ1ALIALFSEMLYPFP\NMVV\ARVTR\ 

ESVQQAIASGITAQQIIHFLRTRAHPVMLKQTPVL 

PPT1TDQI RL WELERDRLRFTEG VL YNQFLSQ VDF 

ELULAHAPKLGVLVFE/NTPAKRLMWTPAGHS 

DVKRFWKRQKHSS 


jHyo 


A 


/y\) 


1 OA 

190 


RDLGPAALMTASASSFSSSQGVQQPSIYSFSQITR 

SLFLSNGVAANDKLLLSSNRITAIVNASVGSGQRI 

LRG\LQYIKVPVTDARDSRLYDFFDPIADLIHTVS 

MRQGRTLLNCMAGVMSRSASLCLAYLMKYHSM 

SXLLDAHTWA/TKSRRPIIRPNNGFWEQLINYEFK 

LFNNNTVRMINSPVGNIPDIYEKDLRMMISM 


3499 


A m 


31 


1586 


TAGFLLAPLEMQRLLTPVKRILQLTRAVQETSLT 

PARLLPVAHQRFSTASAVPLAKTDTWPKDVGIL 

ALEVYFPAQYVDQTDLEKYNNVEAGKYTVGLG 

QTRMGFCSVQEDINSLCLTWQRLMEEUQLPWD 

SVGRLEVGTETI1DKSKAVKTVLMELFQDSGNTD 

EEGIDTTNACYGGTASLFNAANWMESSSWDGRY 

AMVVCGDIAVYPSGNARPTGGAGAVAMLIGPK 

APLALERGLRGTHMENVYDFYKPNLASEYPIVD 

GKLSIQCYLRALDRCYTSYRKKJQNQWKQAGSD 

RPFTLDDLQYMIFHTPFCKMVQKSLARLMFNDF 

LSASSDTQTSLYKGLEAFGGLKLEDTYTNKDLD 

KALLKASQDMFDKKTKASLYLSTHNGNMYTSSL 

YGCLASLLSHHSAQELAGSRIGAFSYGSGLAASF 

FSFRVSQDAAPGSPL\DKLVSSTSDLPKRLASRKC 

VSPFF FTFIMNOR FOFYHTf VWF^PPrtTYTMQi rpnT 
v or l^lsx i ciiviiN v^rvev^r i ruv v inf orruu 1 IN oLr r vj l 

WYLERVDEQHRRKYARRPV 


3500 


A 


185 


2692 


MLPTEVPQSHPGPSALLLLQLLLPPTSAFFPNIWS 
LLAAPGSITHQDLTEEAALNVTLQLFLEQPPPGRP 
PLRLEDFLGRTLLADDLFAAYFGPGSSRRFRAAL 
GEVSRANAAQDFLPTSRNDPDLHFDAERLGQGR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

locution 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D^Aspartic Acid, 
E=Clutamic Acid, F=Phcnylalanine, G=Clycine, H=Histidine, 
I=Isoleuctne, K^Lysine, L*=Leucine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\~possible nucleotide insertion 










ARLVGALRETVVAARALDHTLARQRLGAALHA 

LQDFYSHSNWVELGEQQPHPHLLWPRQELQNLA 

QVADPTCSDCEELSCPRNWLGFTLLTSGYFGTHP 

PKPPGKCSHGGHFDRSSSQPPRGGINKDSTSPGFS 

PHHMLHLQA AKLALLAS IQAFSLLRSRLGDRDFS 

RLLDITPASSLSFVLDTTGSMGEErNAAKIQARHL 

VEQRRGSPMEPVHYVLVPFHDPGFGPVFTTSDPD 

SFWQQLNEIHALGGGDEPEMCLSALQLALLHTPP 

LSDrFVFTDASPKDAFLTNQVESLTQERRCRVTFL 

VTEDTSRVQGRARREILSPLRFEPYKAVALASGG 

EVIFTKDQHIRDVAAIVGESN4AALVTLPLDPPVV 

VPGQPLVFSVDGLLQKJTVRIHGDISSFWIKNPAG 

VSQGQEEGGGPLGHTRRFGQFWMVTMDDPPQT 

GTWEIQVTAEDTPGVRVQAQTSLDFLFHFGIPME 

DGPHPGLYPLTQPVAGLQTQLLVEVTGLGSRAN 

rvjLJr^r rUr ori V 1L.KAJ V r cUAblAJVJ VrLDrvurrb 

RGLLAASLSPTLLSTPRPFSLELIGQDAAGRRLHR 
AAPQPSTVVPVLLELSGPSGFLAPGSKVPLSLR1A 
SFSGPQDLDLRTFVNPSFSLTSNLSRAHLELNESA 
WGRLWLEVPDSAAPDSVVMVTVTAGGREANPV 
PPTHAFLRLL VS APAPQDRH 


3501 


A 


1245 


5815 


RRAHPSHSRLSPYLSVSRDPYFFVTVSRTILTLSA 

PAPPRRTPAPSMGTALLQRGGCFLLCLSLLLLGC 

WAELGSGLEFPGAEGQWTRFPKWNACCESEMSF 

QLKTRSARGLVLYFDDEGFCDFLEL1LTRGGRLQ 

LSFSIFCAEPATLLADTPVNDGAWHSVRIRRQFR 

NTTLFIDQVEAKWVEVKSKRRDMTVFSGLFVGG 

LPPELRAAALKLTLASVREREPFKGWIRDVRVNS 

SQVLPVDSGEVKLDDEPPNSGGG\SPCEAGEEGE 

GGVCLNGGVCSVVDDQAVCDCSRTGFRGKDCS 

QEDNMVEGLAHLMMGDQGKJEEYIATFKGSEYF 

CYDLSQNPIQSSSDEITLSFKTLQRNGLMLHTGKS 

ADYVNLALKNGAVSLVINLGSGAFEALVEPVNG 

KFNDNAWHDVKVTRNLRQHSGIGHAMVTISVD 

G1LTTTGYTQEDYTMLGSDDFFYVGGSPSTADLP 

GSPVSNNFMGCLKEVVYKNNDVRLELSRLAKQ 

GDPKMKIHGVVAFKCEhFVATLDPITFETPESFISL 

PKWNAKKTGSISFDFRTTEPNGLILFSHGKPRHQ 

KDAKHPQMIKVDFFAIEMLDGHLYLLLDMGSGT 

IKIKALLKKVNDGEWYHVDFQRDGRSGTISVNT 

LRTPYTAPGESEILDLDDELYLGGLPENKAGLVF 

PTEVWTALLNYGYVGCIRDLFIDGQSKDIRQMA 

EVQSTAGVKPSCSKETAKPCLSNPCKNNGMCRD 

GWNRYVCDCSGTGYLGRSCEREATVLSYDGSM 

FMKIQLPVVMHTEAEDVSLRFRSQRAYGILMAT 

TSRDSADTLRLELDAGRVKLTVNLDCIRJNCNSS 

KGPETLFAGYNLNDNEWHTVRVVRRGKSLKLT 

VDDQQAMTGQMAGDHTRLEFHNDETGUTERRY 

LSSVPSNFIGHLQSLTFNGMAYIDLCKNGDIDYC 

ELNARFGFRMIADPVTFKTKSSYVAI ATLOAYT 

SMHLFFQFKTTSLDGLILYNSGDGNDFIVVELVK 

GYLHYVFDLGNGANLIKGSSNKPLNDNQWHNV 

MISRDTSNLHTVKIDTKJTTQITAGARNLDLKSDL 

YIGGVAKETYKSLPKLVHAKEGFQGCLASVDLN 

G\RLP\DLISDGSFSCNGTDSRRGMWKGPSTT\CQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenyIaIanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EDSCSNQGVCLQQWDGFSCDCSMTSFSGPLCND 

PGTTYIFSKGGGQITYKWIWDRPSTRADRLAIGF 

STVQKEAVLVRVDSSSGLGDYLELHIHQGKIGVK 

FNVGTDDIAIEESNAIINDGKYHVVRFTRSGGNA 

TLQVDSWPVBERYPAGRQLTIFNSQATI1IGGKEQ 

GQPFQGQLSGLYYNGLKVLNMAAENDANIAIVG 

N VRL VGE VPSSMTTESTATAMQSEMSTSIMETTT 

TLATSTARRGKPPTKEPISQTTDDILVASAECPSD 

DEDIDPCEPSSGGLANPTRAGGREPYPGSAEVIRE 

SSSTTGMVVGIVAAAALCILILLYAMYKYRNRDE 

ub Yrlv Db5>KN Y loNaAQbNGA V VfLEKQPSSAKSS 

NKNKKNKDKEYYV 


3502 


A 


394 


72 


KPAHLPFTVIIMPKRKPSEGAMSDKVKA/KFELQ 
RRSAGLFSKPTPPKPETRPKKDPANQRQKLPKVR 
KGKADA/SKEGNSPAEERCSMVQTQKVEGWRSG 
SELPVALSF 


3503 


A 


43 


3358 


SGGRGPVRVRSEQLSPSAEQVSQ1SQISLGRRPLS 

SLPPPPSRALAPTRAPDTALTIMEVAEVESPLNPS 

CKJMTFRPSMEEFREFNKYLAYMESKGAHRAGL 

AKVEPPKEWKPRQCYDDIDNLLIPAPIQQMVTGQ 

SGLFTQYNIQKKAMTVKEFRQLANSGKYCTPRY 

LDYEDLERKYWKNLTFVAPIYGADINGSIYDEGV 

DEWN1ARLNTVLDVVEEECGISIEGVNTPYLYFG 

MWKTTFAWHTEDMDLYSINYLHFGEPKSWYA1P 

PEHGKRLERLAQGFFPSSSQGCDAFLRHKMTLIS 

PSVLKKYGIPFDKITQEAGEFMITFPYGYHAGFN 

HGFNCAESTNFATVRWIDYGKVAKLCTCRKDM 

VKISMDIFVRKFQPDRYQLWKQGKDIYTIDHTKP 

TPASTPEVKAWLQRRRKVRKASRSFQCARSTSK 

RPKADEEEEVSDEVDGAEVPNPDSVTDDLKVSE 

KSEAAVKLRNTEASSEEESSASRMQVEQNLSDHI 

KLSGNSCLSTSVTEDIKTEDDKAYAYRSVPSISSE 

ADDSIPLSTGYEKPEKSDPSELSWPKSPESCSSVA 

ESNGVLTEGEESDVESHGNGLEPGEIPAVPSGER 

NSFKVPSIAEGENKTSKSWRHPLSRPPARSPMTL 

VKQQAPSDEELPEVLS1EEEVEETESWAKPLIHL 

WQTKPPNFAAEQEYNATVARMKPHCAICTLLMP 

YHKPDSSNEENDARWETKLDEWTSEGKTKPLIP 

EMCFIYSEENIEYSPPNAFLEEDGTSLLISCAKCC 

VRVHASCYGIPSHEICDGWLCARCKRNAWTAEC 

CLCNLRGGALKQTKNNKWAHVMCAVAVPEVR 

FTNVPERTQIDVGRJPLQRLKLKCIFCRHRVKRVS 

GACIQCSYGRCPASFHVTCAHAAGVLXMEPDDW 

PYVvNlTCFRHKVOTNVKSKACEKVISVGQTVIT 

KHRNTRYYSCRVMAVTSQTFYEVMFDDGSFSRD 

TFPEDIVSRDCLKLGPPAEGEVVQVKWPDGKLY 

GAKYFGSNIAHMYQVEFEDGSQIAMKREDIYTL 

DEELPKRVKARFVSAGRCHLGTCQVNSLSSPHVS 

QAQQETYLGFWINSKKSQCNIFLSGTY 


3504 


A 


1124 


139 


RflFFOFDAFFRRFAn OFfiFRT OPF<?T?T T PAVHR 

SRAWTCYLAIRMLMATCCPSPTTTACTGPWQRA 

PPLRLLVQKREADSSGLAFASNSLQRRKKGLLLR 

PVAPLRTRPPLLISLPQDFRQVSSVIDVDLLPETH 

RRVRLHKHGSDRPLGI^niDGMSVRVAPQG\LER 

VPGBFISRLVRGGLAESTGLLAVSDEILEVNGIEV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenytaIanine, G=Glycine, H=Hisridine, 
Nlsoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N^Asparagine, P=Proline, Q=Clutamine, R-Arginine, S=Serine, 
T^Threonine, V=Valine, \V=Tryptophan, Y=»Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possib!c nucleotide insertion 










AGKTLNQVTDMMVANSHNXLIVTVKPANQRNN 
VVRGASGRLTGPPSAGPGPAEPDSDDDSSDLVIE 
NRQPPSSNGLSQGPPCWDLHPGCRHPGTRSSLPS 
LDDQEQASSGWGSR1RGDGSGFSL 


3505 


A 


3 


2898 


SCRSATSQSGCGGGRSWLCSSLKMAAQPPRGIRL 

SALCPKFLHTNSTSHTWPFSAVAEL1DNAYDPDV 

NAKQIW1DKTVINDHICLTFTDNGNGMTSDKLH 

KMLSFGFSDKVTMNGHVPVGLYGNGFKSGSMXR 

LGKDAIVFTKNGESMSVGLLSQTYLVEVIKAEHV 

VVP1VAFNKHRQMINLAESKASLAAILEHSLFSTE 

QKLLAELDAIIGKKGTRJIIWNLRSYKNATEFDFE 

KDKYDIR1PEDLDE1TGKKGYKKQERMDQIAPES 

DYSLRAYCSILYLKPRMQflLRGQKVKTQLVSKS 

LAYIERDVYRPKFLSKTVRITFGFNCRNKDHYGI 

MMYHRNRLIKAYEKVGCQLRANNMGVGWGII 

ECNFLKPTHNKQDFDYTNEYRLTITALGEKLND 

YWNEMKVKKNTEYPLNLPVEDIQKRPDQTWVQ 

CDACLKWRKLPDGMDQLPEKWYCSNNPXDPQFR 

NCEVPEEPEDEDLVHPTYEKTYKKTNKEKFR1RQ 

PEMIPRINAELLFRPT\ALSTPS\FSSPKESVSKR/RH 

LSEGTNSYATRLLNNHQVPPQSEPESNSLKRRLS 

TRSSILNAKNRRL\SSQF\ENSVYKG\DDDDEDVII 

LEENSTPKPAVDHDIDMKSEQSHVEQGGVQVEF 

VGDSEPCGQTGSTSTSSSRCDQGNTAATQTEVPS 

LVVKKEETVEDEIDVRNDAVILPSCVEAEAKIHE 

TQETTDKSADDAGCQLQELRNQLLLVTEEKENY 

KRQCHMFTDQIKVLQQRILEMNDKYVKKETCH 

l^o tcl Uf\ VrLLfcolNOIvo£orL>rtfVlVov^ * Vjl^ALcfc 

IERLICKQCSALQHVKAECSQCSNNESKSEMDEM 

AVQLDDVFRQLDKCSIERDQYKSEVELLEMEKS 

QIRSQCEELKTEVEQLKSTNQQTATDVSTSSNIEE 

SVNHMDGESLKLRSLRVNVGQLLAM1VPDLDLQ 

QVNYDVDWDEILGQWEQMSEISST 


3506 


A 


2 


2120 


RPPEAGGRYRAGGRRQAAKPSRPPLPSRRRLPQG 

GRTRRAMDRPAAAAAAGCEGGGGPNPGPAGGR 

RPPRAAGGATAGSRQPSVETLDSPTGSHVEWCK 

QL1AATISSQISGSVTSENVSRDYKALRDGNKLA , 

QMEEAPLFPGESIKAIVKDVMYICPFMGAVSGTL 

TVTDFKLYFKNVERDPHFILDVPLGVISRVEKIGA 

QSHGDNSCGIEIVCKDMRNLRLAYKVQEEQSKLG 

IFENLNKHAFPLSNGQALFAFSYKEKFPINGWKV 

YDPVSEYKRQGLPNESWKISKJNSNYEFCDTYPA 

IIVVPTSVKDDDLSKVAVFLAKGRVPVLSWIHPE 

SQATITRCSQPLVGPNDKRCKEDEKYLQTIMDAN 

AQSHKLIIFDARQNSVADTNKTKGGGYESESAYP 

NAELVFLEMNIHVMRESLRKLKEIVYPS1DEARW 

LSNVDGTHWLEYIRMLLAGAVR1ADKIESGKTSV 

VVHCSDGWDRTAQLTSLAMLMLDSYYRTIKGFE 

TT VPRTPWT<iPiTHT?PAT P VnwnwrYMT-l A n A TYR ^DTP 

LQFVDCVWQMTRQFPSAFEFNELFLITILDHLYS 
CLFGTFLCNCEQQRFKEDVYTKTISLWSYINSQL 
DEFSNPFFVNYENH\n.YPVASLSHLELWVNYYV 
RWNPRMRPQMPIHQNLKELLAVRAELQKRVEG j 
LQREVATRAVSSSSERGSSPSHFATSVHTLV 


3507 


A 


1 


2169 


GSSIKIRLTVLCAKNLAKKDFFRLPDPFVVKJVVD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, MHWethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine,S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GSGQCHSTDTVKNTLDPKWNQHYDLYVGKTDSI 

TISVWNHKKIHKKQGAGFLGCVRLLSNAISRLKD 

TGYQRLDLCKLNPSDTDAVRGQIVVSLQTRDRIG 

TGGSVVDCRGLLENEGTVYEDSGPGRPLSCFME 

EPAPYTDSTGAAAGGGNCRFVESPSQDQRLQAQ 

RLRNPDVRGSLQTPQNRPHGHQSPELPEGYEQRT 

TVQGQVYFLHTQTGVSTWHDPRIPRDLNSVNCD 

ELGPLPPGWEVRSTVSGRJYFVDHNNRTTQFTDP 

RLHHIMNHQCQLKEPSQPLPLPSEGSLEDEELPA 

QRYERDLVQKLKVLRHELSLQQPQAGHCRJEVS 

REEIFEESYRQIMKMRPKDLKKRLMVKFRGEEG 

LD YGG VARE WL YLLCHEMLNP Y YGLFQ YSTDNI 

YMLQINPDSSINPDHLSYFHFVGRJMGLAVFHGH 

YINGGFTVPFYKQLLGKPIQLSDLESVDPELHKSL 

VWILENDITPVLDHTFCVEHNAFGRJLQHELKPN 

LrvKJN Vrv 1 fcfcNJvKt Y VKJLY vN WRrMRijflhAKJbL 

ALQKGFNELIPQHLLKPFDQBCELELIIGGLDKIDL 

NDWKSNTRLKHCVADSNIVRWFWQAVETFDEE 

RRARLLQFVTGSTRVPLQGFKALQGSTGVAAGPR 

LFTIHLIDANTDNLRKAHTCFNRIDIPPYESYEKL 

YEKLLTAVEETCGFAVE 


3508 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLTILF 

DKYLPTCLDTLRTRFKK1IPIPEQSMVQMVCHLLE 

CLLTTED1PADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFANIFQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHINRILESPRGNALLVGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVRNEVKSQ 

GLVDNRENCWKFFIDRIRRQLKVTLCFSPVGNKL 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 

LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 

NEQRYNYTTPKSFLEFIRLYQSLLHRHRKELKCK 

TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 

QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 

KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

I^PRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKFNIHFNCI KATRPYT ODPFFNPFFVATKWA 

AAGLCSWVINIVRFYEVFCDVEPKRQALNKATA 

DLTAAQEI<XAA1XAKIAHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDELLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTPIPVTPALDPLRM 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R*=Arginine, S=Serine, 
T=Threonine, V^VaJinc, W=Tryptophan, Y«Tyrosine, 
X^Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possibJe nucleotide insertion 










LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAVVLIENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSN4EEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKISIKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYVVGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALCYFHAVVAERRKFGPQGWNRSY 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGHITDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAY1HGLFMEGACWDTQA 

GIITEAKLKDLTPPMPVMFIKAIPAD\RQDCGHVY 

SCPVTKTSQVRDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3509 


A 


3 


6388 


ILYINPADLGWNPPVSSWIEKREIQTERANLT1LF 

DKYLPTCLDTLRTRFKKI1PIPEQSMVQMVCHLLE 

CLLTTEDIPADCPKEIYEHYFVFAAIWAFGGAMV 

QDQLVDYRAEFSKWWLTEFKTVKFPSQGTIFDY 

YIDPETKKFEPWSKLVPQFEFDPEMPLQACLVHT 

SETIRVCYFMERLMARQRPVMLVGTAGTGKSVL 

VGAKLASLDPEAYLVKNVPFNYYTTSAMLQAVL 

EKPLEKKAGRNYGPPGNKKLIYFIDDMNMPEVD 

AYGTVQPHTIIRQHLDYGHWYDRSKLSLKEITNV 

QYVSCMNPTAGSFTINPRLQRHFSVFVLSFPGAD 

ALSSIYSIILTQHLKLGNFPASLQKSIPPLIDLALAF 

HQKIATTFLPTGIKFHYIFNLRDFAN1FQGILFSSV 

ECVKSTWDLIRLYLHESNRVYRDKMVEEKDFDL 

FDKIQTEVLKKTFDDIEDPVEQTQSPNLYCHFAN 

GIGEPKYMPVQSWELLTQTLVEALENHNEVNTV 

MDLVLFEDAMRHVCHJNRJLESPRGNALL VGVG 

GSGKQSLTRLAAFISSMDVFQITLRKGYQIQDFK 

MDLASLCLKAGVKNLNTVFLMTDAQVADERFL 

VLINDLLASGEIPDLYSDDEVENIISNVRNEVKSQ 

kjL, VlyfVlvclNL/ WiVrrlL/KJKXl^JLK. V J LLrorvuNK-L 

RVRSRKFPAIVNCTAIHWFHEWPQQALESVSLRF 
LQNTEGIEPTVKQSISKFMAFVHTSVNQTSQSYLS 
NEQRYNYTTPKSFLEFIRLYQSLLHRHRXELKCK 
TERLENGLLKLHSTSAQVDDLKAKLAAQEVELK 
QKNEDADKLIQVVGVETDKVSREKAMADEEEQ 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanme C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, I^=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S-Serine, 
T=Threonine, V= Valine, \V=Tryptophan, Y=Tyrosine, 
X«=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KVAVIMLEVKQKQKDCEEDLAKAEPALTAAQA 

ALNTLNKTNLTELKSFGSPPLAVSNVSAAVMVL 

MAPRGRVPKDRSWKAAKVTMAKVDGFLDSLIN 

FNKENIHENCLKAIRPYLQDPEFNPEFVATKSYA 

AAGLCSWVINIVRFYEVFCDVEPKRQALNKATA 

DLTAAQEKLAA1KAK1AHLNENLAKLTARFEKA 

TADKLKCQQEAEVTAVTISLANRLVGGLASENV 

RWADAVQNFKQQERTLCGDILLITAFISYLGFFT 

KKYRQSLLDRTWRPYLSQLKTP1PVTPALDPLRM 

LMDDADVAAWQNEGLPADRMSVENATILINCE 

RWPLMVDPQLQGIKWIKNKYGEDLRVTQIGQKG 

YLQIIEQALEAGAVVL1ENLEESIDPVLGPLLGRE 

VIKKGRFIKIGDKECEYNPKFRLILHTKLANPHYQ 

PELQAQATLINFTVTRDGLEDQLLAAVVSMERP 

DLEQLKSDLTKQQNGFKITLKTLEDSLLSRLSSAS 

GNFLGETVLVENLEITKQTAAEVEKKVQEAKVT 

EVKINEAREHYRPAAARASLLYFIMNDLSKIHPM 

YQFSLKAFSIVFQKAVERAAPDESLRERVANLID 

SITFSVYQYTIRGLFECDKLTYLAQLTFQILLMNR 

EVNAVELDFLLRSPVQTGTASPVEFLSHQAWGA 

VKVLSSMEEFSNLDRDIEGSAKSWKKFVESECPE 

KEKLPQEWKNKTALQRLCMLRAMRPDRMTYAL 

RDFVEEKLGSKYVVGRALDFATSFEESGPATPMF 

FILSPGVDPLKDVESQGRKLGYTFNNQNFHNVSL 

GQGQEVVAEAALDLAAKKGHWVILQNTLEMCS 

RETEFKSILFALC YFH A V VAERRKFGPQG WNRS Y 

PFNTGDLTISVNVLYNFLEANAKVPYDDLRYLFG 

EIMYGGH1TDDWDRRLCRTYLGEFIRPEMLEGEL 

SLAPGFPLPGNMDYNGYHQYIDAELPPESPYLYG 

LHPNAEIGFLTQTSEKLFRTVLELQPRDSQARDG 

AGATREEKVKALLEEILERVTDEFNIPELMAKVE 

ERTPYIVVAFQECGRMNILTREIQRSLRELELGLK 

GELTMTSHMENLQNALYFDMVPESWARRAYPS 

TAGLAAWFPDLLNRIKELEAWTGDFTMPSTVWL 

TGFFNPQSFLTAIMQSTARKNEWPLDQMALQCD 

MTKKNREEFRSPPREGAYIHGLFMEGACWDTQA 

GHTEAKLKDLTPPMPVNIFIKAIPADXRQDCGHVY 

SCPVTKTSQ\RDPTYVWTFNLKTKENPSKWVLA 

GVALLLQI 


3510 


A 


390 


3330 


AAGSGSRPPAPAARKMADLAECNIKVMCRFRPL 

NESEVNRGDKYIAKFQGEDTVVIASKPYAFDRVF 

QSSTSQEQVYNDCAKKIVKDVLEGYNGTIFAYG 

QTSSGKTHTMEGKLHDPEGMGIIPRIVQDIFNYIY 

SMDENLEFHIKVSYFEIYLDKIRDLLDVSKTNLSV 

HEDKNRVPYVKGCTERFVCSPDEVMDTIDEGKS 

NRHVAVTNMNEHSSRSHSIFLINVKQENTQTEQK 

LSGKLYLVDLAGSEKVSKTGAEGAVLDEAKNIN 

KSLSALGNVISALAEGSTYVPYRDSKMTRILQDS 

LGGNCRTTIVICCSPSSYNESETKSTLLFGQRAKTI 

QWLENELNRWRNGETVPIDEQFDKEKANLEAFT 

VDKDITLTNDKPATAIGVIGNFTDAERRKCEEEIA 

KLYKQLDDKDEEINQQSQLVEKLKTQMLDQEEL 

LASTRRDQDNMQAELNRLQAENDASKEEVKEV 

LQALEELAWYDQKSQEVEDKTKEYELLSDELN 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucicuiiuc 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 

lucmiuii 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Pbcnylalaninc, G=Glycinc, IMIistidine, 

1 — I Crtl ^ ■ irt n n l^sl vcinf 1 .r=l Piirinp \t ^ \J i>lliinni na 

i~~iaif icuiiih, rv ljo i nc, ijcucinc, i»i — iMciniuninc, 
N=Asparagine, P=Proline, Q=Glulamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, \V=Tryptophan, V=Tyrosinc, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










QKSATLAS1DAELQKLKEMTNHQKKRAAEMMA 

SLLKJDLAEIGIAVGNNDVKQPEGTGM1DEEFTVA 

RLYISKMKSEVKTMVKRCKQLESTQTESNKKME 

ENEKELAACQLRISQHEAKIKSLTEYLQWEQKK 

RQLEESVDALSEELVQLRAQEKVHEMEKEHLNK 

VQTANEVKQAVEQQIQSHRETHQKQISSLRDEVE 

AKAKJL1TDLQDQNQKMMLEQERLRVEHEKLKA 

TDQEKSRKLHELTVMQDRHEQARQDLKGLEETV 

AKELQTLHNLRKLFVQDLATRVKKSAEIDS\DDT 

GGSAAQKQKISFLENNLE\QLTKSAQTSWYRDNA 

DLRCELPKLEKRLRATAERVKALESALKEAKEN 

ASRDRKRYQQEVDRJKEAVRSKNMARRGHSAQI 

AKPIRPGQHPAASPTHPSAIRGGGAFVQNSQPVA 

VRGGGGKQV 


3511 


A 


1 


1757 


MASVQASRRQWCYLCDLPKMPWAMVWDFSEA 

VCRGCVNFEGADRIELLIDAARQLKRSHVLPEGR 

SPGPPALKHPATKDLAAAAAQGPQLPPPQAQPQP 

SGTGGGVSGQDRYDRATSSGRLPLPSPALEYTLG 

SRLANGLGREEAVAEGARRALLGSMPGLMPPGL 

LAAAVSGLGSRGLTLAPGLSPARPLFGSDFEKEK 

QQRNADCLAELNEAMRGRAEEWHGRPKAVREQ 

LLALSACAPFNVRFKKDHGLVGRVFAFDATARP 

PGYEFELKLFTEYPCGSGNVYAGVLAVARQMFH 

DALREPGKALASSGFKYLEYERRHGSGEWRQLG 

ELLTDGVRSFREPAPAEALPQQYPEPAPAALCGP 

PPRAPSRNLAPTPRRRKASPEPEGEAAGKMTTEE 

QQQRHWVAPGGPYSAETPGVPSP1AALKNVAEA 

LGHSPKDPGGGGGPVRAGGASPAASSTAQPPTQ 

HRLVARNGEAEVSPTAGAEAVSGGGSGTGATPG 

APLC\CTLCRERLEDTHFVQ\CPPVPEHKFCFPCSR 

KPIKAQGPAGEWYCPSGDKCPLVGSSVPWAFMQ 

GEIAT1LAGDIKVKKERDP 


3512 


A 


3 


1994 


NTNSSSVTNSAAGVEDLNIVQVTVPDNEKERLSS 

1EKIKQLREQVNDLFSRKFGEAIGVDFPVKVPYR 

K1TFNPGCVVIDGMPPGVVFKAPGYLEISSMRRIL 

EAAEFIKFTVIRPLPGLELSNGEYSTVGKRKEDQE 

GRVFQEKWERAYFFVEVQNISTCLICKRSMSVSK 

EYNLRRHYQTNHSKHYDQYMERMRDEKLHELK 

KGLRKYLLGLSDTECPEQKQVFANPSPTQKSPVQ 

PVEDLAGNLWEKLREKIRSFVAYSIAIDEITDINN 

TTQLAIFIRGVDENFDVSEELLDTVPMTGTKSGN 

EIFSRVEKSLKNFCINWSKLVSVASTGTPPMVDA 

NNGLVTKLKSRVATFCKGAELKSICCIIHPESLCA 

QVKJLKMDHVMDVVVKSVNWICSRGLNHSEFTTL 

LYELDSQYGSLLYYTEIKWLSRGLVLKRFFESLE 

EIDSFMSSRGKPLPQLSSIDW1RDLAFLVDMTMH 

LNALNISLQGHSQIVTQMYDLBRAFLAKLCLWET 

HLTRNNLAHFPTLKLVSRKESDGLNYIPKIAELK 

TEFQKRLSDFKLYESELTLFSSPFSTKIDSVHEELQ 

MEVIDLQCNTVLKTKYDKVGIPEFYKYLWGSYP 

KYKHHCAKILSMFGSTYICEQLFSIMKLSKTKYC 

SQLKDSQWDSVLHIAT 


3513 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 
DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 
GPGNPLPDRLGEMAGGRHRRWGTLHLLLLVAA 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso leucine, K=Lysine, L=Leucine, M-Metbionine, 
N=Asparagine, PHProline, Q=Glu famine, R=Arginine, S==Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

IAEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 

H1MQRIQRLQ AD WVLEIDTFLSQTP YG YRSFSN 1 1 

STLNPTAKRHLVLACHYDSKYFSHW\NNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQA1EHELHELGLLKDHSLEG 

RYFQNYSYGGVIQDDHIPFLRRGVPVLHLIPSPFP 

EVWHTMDDNEENLDESTIDNLNKILQVFVLEYL 

HL 


3514 


A 


1836 


513 


FKSLLSVKWFCFSILVLIFLGTRCYWEMTQSRPSP 

DPHRGRWEGGRSRPKGGEEGRRRTRVPGLVTAS 

GPGNPLPDRLGEMAGGRHRRVVGTLHLLLLVAA 

LPWASRGVSPSASAWPEEKNYHQPAILNSSALRQ 

IAEGTSISEMWQNDLQPLLIERYPGSPGSYAARQ 

HIMQRIQRLQADWVLEIDTFLSQTPYGYRSFSNII 

STLNPTAKRHLVLACHYDSKYFSHW\NNRVFVG 

ATDSAVPCAMMLELARALDKKLLSLKTVSDSKP 

DLSLQLIFFDGEEAFLHWSPQDSLYGSRHLAAKM 

ASTPHPPGARGTSQLHGMDLLVLLDLIGAPNPTF 

PNFFPNSARWFERLQAIEHELHELGLLKDHSLEG 

RYFQNYS YGG VIQDDHIPFLRRG VP VLHLIPSPFP 

E V WHTMDDN EENLDESTIDNLNKILQ VF VLEYL 

HL 


3515 


A 


114 


754 


L CRDL TTTM S S KRTK7 KTKKRPQRATS NVFAMF 

DQSQIQEFKEAFNMIDQNRDGFIDKEDLHDjMLAS 

LGKNPTDEYLDAMMNEAPGPINFTMFLTMFGEK 

LNGTDPEDVrRNAFACFDEEATGTIQEDYLRELL 

TT\MGDRF\TDE\EVDELYREAP1\DKKGGIFNYI\E 

FTRHLETGGPKDKDDRKITFQIPSPNVPWLATFG 

VFLEIFLLHGP 


3516 


A 


1 


5169 


MAAAPSALLLLPPFPVLSTYRLQSRSRPSAPETDD 

SRVGGIMRGEKNYYFRGAAGDHGSCPTTTSPLA 

SALLMPSEAVSSSWSESGGGLSGGDEEDTRLLQL 

LRTARDPSEAFQALQAALPRRGGRLGFPRRKEAL 

YRALGRVLVEGGSDEKRLCLQLLSDVLRGQGEA 

GQLEEAFSLALLPQLVVSLREENPALRKDALQEL 

HICLKRSPGEVLRTLIQQGLESTDARLRASTALLL 

PILLTTEDLLLGLDLTEVIISLARKLGDQETEEESE 

TAFSALQQIGERLGQDRFQSYISRLPSALRRHYN 

RRLESQFGSQVPYYLELEASGFPEDPLPCAVTLS 

NSNLKFGIIPQELHSRLLDQEDYKNRTQAVEELK 

QVLGKFNPSSTPHSSLVGFISLLYNLLDDSNFKVV 

HGTLEVLHLLVIRLGEQVQQFLGPVIAASVKVLA 

DNKLVIKQEYMKIFLKLMKEVGPQQVLCLLLEH 

LKHKHSRVREEVVNICICSLLTYPSEDFDLPKLSF 

DLAPALVDSKRRVRQAALEAFAVLASSMGSGKT 

SILFKAVDTVELQDNGDGVMNAVQARLARKTLP 

WLLAGNRTQSAHCHCGDHVRDSMHIYGSYSPTI 

CTRRVLSAGKGKNKLPWENEQPGIMGENQTSTS 

KDIEQFSTYDFIPSAKLKLSQGMPVNDDLCFSRK 

RVSRNLFQNSRDFNPDCLPLCAAGTTGTHQTNLS 

GKCAQLGFSQICGKTGSVGSDLQFLGTTSSHQEK 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alantnc C=Cysleine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucme, K^Lysine, Lr=Leucine, M=Methionine, 
N^Asparagine^ P=Proline, Q-Giutamine, R=Arginine, S=Serine t 
T=Thrconinc, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










VYASLNFGSKTQQTFGSQTECTSSNGQNPSPGAY 

ILPSYPVSSPRTSPKHTSPLHSPKKSQDNSVNFSNS 

WPLKSFEGLSKPKSHRRSLSAQKSS\DPTGR\NHG 

VENSQEKPPWQLTPALWRSPSSRRGLNGTKPVPPI 

P\RG1SLLPDKADLSTVGHKKKEPDDIWKCEKDS 

LPIDLSELNFKDKDLDQEEMHSSLRSLRNSAAKK 

RAKLSGSTSDLESPDSAMKLDLTMDSPSLSSSPNI 

NSYSESGVYSQESLTSSLSTTPQGKRIMSDIFPTFG 

SKPCPTRLSSAKICICISHIAEQSPSAGSSSNPQQISS 

FDFTTTKALSEDSVVVVGKGVFGSLSSAPATCSQ 

SV1SSVENGDTFSIKQSIEPPSG1YGRSVQQNISSYL 

D VEN EKD AK VS I SKST YNKMRQKRKEEKJELFHN 

KDCEKJCEKNSWERMRHTGTEKMASESETPTGAI 

SQYKERMPSVTHSPEIMDLSELRPFSKPEIALTEA 

LRLLADEDWEKKIEGLNFIRCLAAFHSEILNTKL 

HETNFAWQEVKNLRSGVSRAAVVCLSDLFTYL 

KKSMDQELDTTVKVLLHKAGESNTFIREDVDKA 

LRAMVNNVTPARAVVSLINGGQRYYGRKMLFF 

MMCHPNFEKMLEKYVPSKDLPYIKDSVRNLQQK 

GLGEIPLDTPSAKGRRSHTGSVGNTRSSSVSRDA 

FNSAERAVTEVREVTRKSVPRNSLESAEYLKL1T 

GLLN A KDFRDRfNG IKQLLSDTENNQDLV VGNI V 

KIFDAFKSRLHDSNSKVNLVAI ETMHKMTPT T PD 

HLSPIINML1PAIVDNNLNSKNPGIYAAATNVVQA 

LSQHVDNYLLLQPFCTKAQFLNGKAKQDMTEKL 

ADIVTELYQRKPHATEQKVLVVLWHLLGNMTN 

SGSLPGAGGNIRTATAKLSKALFAQMGQNLLNQ 

AASQPPH1KKSLEELLDMTILNEL 


3517 


A 


1449 


252 


QDLKPVLDREYLAIYLKMVFFTCNACGESVKKJ 

QVEKHVSVCRMCECLSCIDCGKDFWGDDYKNH 

VKCISEDQKYGGKGY/EKVKTHKGD/ASKQQAW 

IQK1SEL1K\RPNVSPKVRELLEQISAFDNVPQ\KK 

AKJFQNWMKNSLKVHNESILDQVWNIFSEASNSE 

PVNKEQDQRPLHPVANPHAEISTKVPASKVKDA 

VEQQGEVKKNKRERKEERQKKRKREKKELKLE 

NHQENSRNQKPKKRKKGQEADLEAGGEEVPEA 

NGSAGKRSKKKKQRKDSASEEEARVGAGKRKR 

RHSKVETDSKJCKKMKLPEHPEGGEPEDDEAPAK 

GKJT^WKGTIKAILKQAPDNEITIKKLRKKVLAQY 

YTVTDEHHRSEEELLVIFNKKISKNPTFKLLKDK 

VKLVK 


3518 


A 


3 


635 


APDSNARNDHFDACSLRVQAGLSSAGPALGNSG 

LAAL^4ASPSKAVIVPGNGGGDVTTHGWYGWVK 

KELEKJPGFQCLAKNMPDPITARESIWLPFMETEL 

HCDEKTIIIGHSSGA1AAMRYAETHRVYAIVLVSA 

YTSDLGDENERASGYFTRPWQWEKIKANCPYIV 

QFGSTDDPFLPWKEQQEVADXSWKPNCTNSLTV : 

ATFRTQSFMN 


3519 


A 


81 


2277 


VRETRREMAMAMSDSGASRLRRQLESGGFEARL 

YVKQLSQQSDGDRDLQEHRQRJQALAEETAQNL 

KRNVYQNYRQFIETAREISYLESEMYQLSHLLTE 

QKSSLESIPLTLLPAAAAAGAAAASGGEEGVGGA 

GGRDHLRGQAGFFSTPGGASRDGSGPGEEGKQR 

TLTTLLEKVEGCRHLLETPGQYLVYNGDLVEYD 

ADHMAQLQRVHGFLMNDCLLVATWLPQRRGM 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalaninc, G=Glycine, H=Histidine, 
I=lsoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proiine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










YRYNALYSLDGLAVVNVKDNPPMKDMFKLLMF 

PENRIFQAENAKJKREWLEVLEDTKRALSEKRRR 

EQEEAAAPRGPPQVTSKATNPFEDDEEEEPAVPE 

VEEEKVDLSMEW1QELPEDLDVC1AQRDFEGAV 

DLLDKLNHYLEDKPSPPPVKELRAKVEERVRQL 

TEVLVFELSPDRSLRGGPKATRRAVSQLIRLGQC 

TKACELFLRNRAAAVHTAIRQLRIEGATLLYIHK 

LCHVFFTSLLETAREFEIDFAGTDSGCYSAFVVW 

ARSAMGMFVDAFSKQVFDSKESLSTAAECVKVA 

E1HEATKHRNSEEMWRRMNLMTPEALGKLKEE 

MKSCGVSNFEQYTGDDCWYNLSYTVVAFTKQT 

MGFLEEALKLYFPELHMVLLESLVEIILVAVQHV 

DYSLRCEQDPEKKAFIRQNASFLYETVLAPVVEK 

RFEEGVGKPAKQLQDLRNASRLIRVNPESTTSVV 


3520 


A 


1706 


540 


FVAHLAWPWRADGDMEDGVLNEGFLVKRGHIV 

HNWKARWFILRQNTLVYYKLEGGRRVTPPKGR1 

LLDGCTITCPCLEYENRPLLIKLKTQTSTEYFLEA 

CSREE/RRDAWAFEMTGAIHAGQARGKVQQLHS 

LRNSFKLPPHISLHRIVDKMHDSNTGIRSSPNMEQ 

GSTYKKTFLGSSLVDWLISNSFTASRLEAVTLAS 

ivlLlViiiJbiN r L,lW V U V KoM UA J KoOUJLAbV^ r LuDb 1 

ALYTFAESYKKKISPKEEISLSTVELSGTVVKQGY 

LAKQGHKRKNWKVRRFVLRKDPAFLHYYDPSK 

EENRPVGGFSLRGSLVSALEDNGVPTGVKGNVQ 

GNLFKVITK\DDTHYYIQA\SSKAE\RAE\WIGSLS 

KSLNMNKDPEGTPDSLPSLPR 


3521 


A 


3 


3063 


HASVSLSLGCPRPCADTPGPQPQPMDLRVGQRPP 

VEPPPEPTLLALQRPQRLHHHLFLAGLQQQRSVE 

PMRVKMELPACGATLSLVPSLPAFSIPRHQSQSST 

PCPFLGCRPCPQLSMDTPMPELQEAPQEQELRQL 

LHKDKSKRSAVASSVVKQKLAEVILKKQQAALE 

RTVHPNSPGIPYRTLEPLETEGATRSMLSSFLPPV j 

PSLPSDPPEHFPLRKTVSEPNLKLRYKPKKSLERR 

KNPLLRKESAPPSLRRRPAETLGDSSPSSSSTPAS 

GCSSPNDSEHGPNPILGSEALLGQRLRLQETSVAP 

FALPTVSLLPAITLGLPAPARADSDRRTHPTLGPR 

GPILGSPHTPLFLPHGLEPEAGGTLPSRLQPILLLD 

PSGSHAPLLTVPGLGPLPFHFAQSLMTTERLSGSG 

LHWPLSRTRSEPLPPSATAPPPPGPMQPRLEQLKT 

HVQVKRSAKPSEKPRLRQIPSAEDLETDGGGPG 

QVVDDGLEHRELGHGQPEARGPAPLQQHPQVLL 

WEQQRLAGRLPRGSTGDTVLLPLAQGGHRPLSR 

AQSSPAAPASLSAPEPASQARVLSSSETPARTLPF 

TTGLIYDSVMLKHQCSCGDNSRHPEHAGRIQSIW 

SRLQERGLRSQCECLRGRKASLEELQSVHSERHV 

LLYGTNPLSRLKLDNGKLAGLLAQRMFVMLPCG 

GVGVDTDTIWNELHSSNAARWAAGSVTDLAFK 

VASRELKNGFAWRPPGHHADHSTAMGFCFFNS 

VAIACRQLQQQSKASK1LIVDWDVHHGNGTQQT 

FYQDPSVLYISLHRHDDGNFFPGSGAVDEVGAGS 

GEGFNVNVAWAGGLDPPMGDPEYLAAFRJVVM 

PIAREFSPDLVLVSAGFDAAEGHPAPLGGYHVSA 

KCFGYMTQQLMNLAGGAWLALEGGHDLTAIC 

DASEACVAALLGNRVDPLSEEGWKQKPNLNA1R 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide [ 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=»Alaninc OCysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalnnine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine t L= Leu cine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Scrinc, 
T=Threonine, V^Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










SLEAW1RVHSKYWGCMQRLASCPDSWVPRVPG 
ADKEEVEAVTALASLSVGILAEDRPSEQLVEEEE 
PMNL 


3522 


A 


9 


602 


KMAALGEPVRLERDICRAIELLEKLORSGEVPPO 
KLQALQRVLQSEFCNAVREVYEHVYETVDISSSP 
EVRANATAKATVAAFAASEGHSHPRVVELPKTE 
EGLGFNIMGGKEQNSPIYISRIIP/GGIADRHGGLK 
RGDQLLSVNGVSVEGEHHEKAVELLKAAQGKV 
KLVVRYTPKVLEEMESRFEKMRSAKRRQQT 


3523 


A 


645 


1465 


IMAETSLLEAGASAASTAAALENLQVEASCSVCL 

EYLKEPV1IECGHNFCKACITRWWEDLERDFPCP 

VCRKTSRYRSLRPNRQLGSMVELAKQLARPSSGRS 

GMRASAPOHHEALSLFCYEDOEA VCLICA ISHTH 

RAHTVVPLDDATQEYKEKLQKCLEAVLNQKLQEI 

TRCKSSEEKKPGELKRLVESRRQQILREFEELHRR 

LDEEQQVLLSRLEEEEQDILQRLRENAAHLGDKR 

RDLAHLAAEVEGKCLQSGFEMLKVRPLPLHSPS 

G 


3524 


A 


3 


698 


PMVRHEAGEALGAIGDPEVLE1LKQYSSDPVIEV 
AFTCOI AVRRf FW1 OOHOGFPA AfiPYI WnPAP 
PA EER\D VG RLRE ALLDESRPLFERYRA MF A LRN 
AGGEEAALALAEGLHCGSALFRHEVGYVLGQLQ 
HEAA VPQL A AAL ARCTEN PM V RHEC AE A LG A 1 A 
RPACLAALQAHADDPERVVRE\SCKVALDMYEH 
ETGRAFQYADGLEQLRGAPSLGPNPHPELPEDS 


3525 


A 


1452 


694 


EGLQRPEYLVASAAGFQGLAWGGEGRGRAGCS 

SSGFRDAEPLLLSCPGRNEPLKKERLKWKSDYP 

MTDGOI RSKRDFFWDTAPAFFfiRKFTWnAr KA 

AAYAAEANDHELAQAILDGASITLPHGTLCECY 

DELGNRYQLPIYCLSPPVNLLLEHTEEESLEPPEP 

PPSVRJREFPLKVRLSTGKDVRLSASLPDTVGQLK 

RQLHAQE/GTPKPSWQRWFFSGKLLTDRTRLQET 

KIQKDFVIQVIINQPPPPQD 


3526 


A 


123 


3441 


PGNEGLGLAADHNEDLGHLSADAPWPAVTMAP 

RKRSHHGLGFLCCFGGSDIPEINLRDNHPLQFME 

FSSPIPNAEELNIRFAELVDELDLTDKNREAMFAL 

PPEKKWQIYCSKKKEQEDPNKLATSWPDYY1DR1 

NSMAAMQSLYAFDEEETEMRNQWEDLKTALR 

TQPMRFVTRFIELEGLTCLLNFLRSN4DHATCESRI 

HTSLIGCIIALMNNSQGRAHVLAQPEA1STIAQSL 

RTENSKTKVAVLEILGAVCLVPGGHKKVLQAML 

HYQVYAAERTRFQTLLNELDRSLGRYRDEVNLK 

TAIMSFINAVLNAGAGEDNLEFRLHLRYEFLMLG 

IQPVIDKLRQHENAILDKHLDFFEMVRNEDDLEL 

ARRFDMVHIDTKSASQMFELIHKKLXYTEAYPC 

LLSVLHHCLQMPYKRNGGYFQQWQLLDRILQQ1 

VLQDERGVDPDLAPLENFNVKNIVNMLINENEV 

KQWRDQAEKFRKEHMELVSRLERKERECETKTL 

EKEEMMRTVLNKMKDKLARESQELRQARGQVA 

ELVAQLSELSTGPVSSPPPPGGPLTLSSSMTTNDL 

PPPPPPLPFACCPPPPPPPLPPGGPPTPPGAPPCLG 

MGLPLPQDPYPSSDVPLRKKRVPQPSHPLKSFNW 

VKI.NEERWGTVWNEIDDMQVFR1LDLEDFEKM 

FSAYQRHQELITNPSQQKELGSTEDIYLASRKVK 

ELS\^GRRAQNCIILLSKLKLSNEEIRQAILKMD 



' 370 



WO 01/57190 



PCT/US01/04098 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysinc, L=Leucine, M=Mcthionine, 
N-Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S^Scrine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=linknowi, *=Stop codon, /=possibIe nucleotide deletion, 
\=possible nucleotide insertion 










EQEDLAKDMLEQLLKFIPEKSDIDLLEEHKHEIER 

MARADrU^LYEMSRIDHYQQRLQALFFKKKFQER 

LAEAKPKVEAILLASRELVRSKRLRQMLEVILAI 

GNFMNKGQRGGAYGFRVASLNKIADTKSSIDRN 

ISLLHYLIMILEKHFPDILNMPSELQHLPEAAKVN 

LAbLbKhVGNLRRGLRAVEVELEYQRRQVREPS 

DKFVPVMSDFITVSSFSFSELEDQLNEARDKFAK 

ALMHFGEHDSKMQPDEFFGIFDTFLQAFSEARQD 

LEAMRRRKEEEERRARMEAMLKEQRERERWQR 

QRKVLAAGSSLEEGGEFDDLVSALRSGEVFDKD 

LCKLKRSRKRSGSQALEVTRERAINRLNY 


3527 


A 


1445 


714 


LLGTRMLAGQLEARDPKEGTHPEDPCPGAGAV 
MEKTAVAAEVLTEDCNTGEMPPLQQQIIRLHQE 
LGRQKSLWADVHGKLRSfflDALREQNMELREKL 

ralqlqrwi<ari<gk:saasphagqeshtlalepaf 

GKISPLSADEETIPKYAGHKhAQSGHSSWGQRSSS 
h^SAPPKPMSLKIERISSWKTPPQENRDKNLSRR 

RQDRRATPTGRPTPCAERRGWSEDGKVASDTCV 
TLHWPLGKFRFR 


3528 


A 


484 


1777 


rUSKIQVYYSTGYSSRKMNPTLGLAIFLAVLLTVK 

GLLKPSFSPRNYKALSEVQGWKQRMAAKELAR 

QNMDLGFKLLKKLAFYNPGRNIFLSPLSISTAFS 

MLCLGAQDSTLDEIKQGFNFRKMPEKDLHEGFH 

YIIHELTQKTQDLKLSIGNTLFIDQRLQPQRKFLE 

DAKNFYSAETILTNFQNLEMAQKQINDFI/ESKTH 

GKINNLIENTDPGWMLLANYIFFRARWKHEFDP 

NVTKEEDFFLEKNSSVKVPMMFRSGIYQVGYDD 

ICLSCTILEIPYQKNITAIFILPDEGKLKHLEKGLQV 

DTFSRWKTLLSRRVVDVSVPRLHMTGTFDLKKT 

LSYIGVSKIFEEHGDLTK1APHRSLKVGEAVNKA 

ELKMDERGTEGAAGTGAQTLPMETPLVVKIDKP 

YLLLIYSEKIPSVLFLGKIVNPIGK 


3529 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEET1IQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAWIl^PLTQGNLRYIAEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTIiKDKKJRMEAHAKFAVLWHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTNlDEffiNFSLTVNPLSDRLSL 

LSTSSETIPMVVSDFDLPDQQIEILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

OVVFDL1CKVVSGLEVESASVTSOI FrFAMPPKP 

SDIDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKJPKVKLARKKDDDKKKSSNEKLKQTSV 

FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucinc, M-Methionine, 
N=Asparaginc t P-Proline, Q=Glutamin<\ R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\-possible nucleotide insertion 




• 






NFNTHPLYQHVLLYLQLYDSSRTLYAFSAIKA1LK 

TWIAFVNAFSTTSNmNAYTPQLSLLQNLLARHRJ 

SVMGKDFYSH1PVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDLIGNRNMQMMSIEILTLL 

FTELAKV1ESSAKGFPSFISDMLSKCKVQKV1LHC 

LLSS1FSAQKWHSEKMAGKNLVAVEEGFSEDSL1 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEE\NETGFDFVVS\DLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAV1RAVLHQHCACKMHPQW1GLIT 

STLPYMGKVLQRVWSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMASIIPPDMILTLLEGITAIIHYC 

LLDPTTQYHQLLVSVDQKHLFEARSGILSILHML 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFF Y A YIQRIPVPNL VDS W A SLL ILLKDSIQLSLP 

APGQFLILGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDA1GAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRVAVAQSSSLNLFANRDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTMITELVQVFLLMEQELTADEDISRTSGPSVA 

GLETTYTGGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGIHQREFKPYVVRLAK1,LRKRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQK1EEMVEKDFLEGMIKT 


3530 


A 


1 


5684 


VSSVSHENPTEVFEDGENPPSSRSSESGFTEFIQY 

QADRTDDIDRELSEGQGAAAIPIGSTSSETETAST 

VGSEETIIQTPSVVTQGTATRSRKTAQKTAMQCC 

LEYVQQFLTRLINLYIIQNNSFSQSLATEHQGDLG 

REQGETSKWDRNSQGDVKEKNISKQKTSKEYLS 

AFLAACQLFLECSSFPVYIAEGNHTSELRSEKLET 

DCEHVQPPQWLQTLMNACSQASDFSVQSVAISL 

VMDLVGLTQSVAMVTGENINSVEPAQPLSPNQG 

RVAVVIRPPLTQGNLRY1AEKTEFFKHVALTLWD 

QLGDGTPQHHQKSVELFYQLHNLVPSSSICEDVI 

SQQLTHKDKJaRMEAHAKFA\O.WHLTRDLHINK 

SSSFVRSFDRSLFIMLDSLNSLDGSTSSVGQAWL 

NQVLQRHDIARVLEPLLLLLLHPKTQRVSVQRV 

QAERYWNKSPCYPGEESDKHFMQNFACSNVSQ 

VQLITSKGNGEKPLTMDEIENFSLTVNPLSDRLSL 

LSTSSET1PMVVSDFDLPDQQ1EILQSSDSGCSQSS 

AGDNLSYEVDPETVNAQEDSQMPKESSPDDDVQ 

QVVFDLICKVVSGLEVESASVTSQLEIEAMPPKC 

SDEDPDEETIKIEDDSIQQSQNALLSNESSQFLSVS 

AEGGHECVANGISRNSSSPCISGTTHTLHDSSVAS 

IETKSRQRSHSSIQFSFKEKLSEKVSEKETIVKESG 

KQPGAKPKVK1JUIKKDDDKKKSSNEKLKQTSV 
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SEQD) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
•location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M^Methionine, 
N=Asparagine, P=Proiine, Q=Glu famine, R=Arginine, S=Serine, 
T=Thrconine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










FFSDGLDLENWYSCGEGDISEIESDMGSPGSRKSP 

NFNIHPLYQHVLLYLQLYDSSRTLYAFSAIKAILK 

TNPIAFVNAISTTSVNNAYTPQLSLLQNLLARHRI 

SVMGKDFYSHIPVDSNHNFRSSMYIEILISLCLYY 

MRSHYPTHVKVTAQDL1GNRNMQMMSIEILTLL 

FTELAKVIESSAKGFPSFISDMLSKCKVQKVILHC 

LLSSIFSAQKWHSEKMAGKNLVAVEEGFSEDSLI 

NFSEDEFDNGSTLQSQLLKVLQRLIV\LEHRVM\T 

IPEE\NETGFDFVVS\DLEHISPHQPMTSLQYLHAQ 

SITCQGMFLCAVIRAVLHQHCACKMHPQWIGLIT 

STLPYMGKVLQRVVVSVTLQLCRNLDNLIQQYK 

YETGLSDSRPLWMAS1IPPDMILTLLEGITAIIHYC 

LLDPTTQYHQLLVSVDQKHLFEARSGILSILHMI 

MSSVTLLWSILHQADSSEKMTIAASASLTTINLG 

ATKNLRQQILELLGPISMNHGVHFMAAIAFVWN 

ERRQNKTTTRTKVIPAASEEQLLLVELVRSISVM 

RAETVIQTVKEVLKQPPAIAKDKKHLSLEVCML 

QFFYAYIQRIPVPNLVDSWASLLILLKDSIQLSLP 

APGQFL1LGVLNEFIMKNPSLENKKDQRDLQDVT 

HKIVDAIGAIAGSSLEQTTWLRRNLEVKPSPKIM 

VDGTNLESDVEDMLSPAMETANITPSVYSVHAL 

TLLSEVLAHLLDMVFYSDEKERVIPLLVNIMHYV 

VPYLRNHSAHNAPSYRACVQLLSSLSGYQYTRR 

AWKKEAFDLFMDPSFFQMDASCVNHWRAIMDN 

LMTHDKTTFRDLMTRV A V AQSSSLNLFAN RDVE 

LEQRAMLLKRLAFAIFSSEIDQYQKYLPDIQERLV 

ESLRLPQVPTLHSQVFLFFRVLLLRMSPQHLTSL 

WPTM1TELVQVFLLMEQELTADEDISRTSGPSVA 

U.Lbl 1 Y 1GGNGFSTSYNSQRWLNLYLSACKFLD 

LALALPSENLPQFQMYRWAFIPEASDDSGLEVRR 

QGIHQREFKPYVVRLAKLLRKRAKKNPEEDNSG 

RTLGWEPGHLLLTICTVRSMEQLLPFFNVLSQVF 

NSKVTSRCGGHSGSPILYSNAFPNKDMKLENHKP 

CSSKARQKIEEMVEKDFLEGMIKT 


3531 


A 


553 


2470 


LISPSPALSSQDPALSLKENLEDISGWGLPEARSK 

ESVSFKDVAVDFTQEEWGQLDSPQRALYRDVM 

LENYQNLLALGPPLHKPDVISHLERGEEPWSMQ 

REVPRGPCPEWELKAVPSQQQGICKEEPAQEPIM 

ERPLGGAQAWGRQAGALQRSQAAP\GR\RTCHG 

LGRRVEEFPLRCPLFAQQRVPEGGPLLDTRKNV 

QATEGRTKAPARLCAGENASTPSEPEKFPQVRRQ 

RGAGAGEGEFVCGECGKAFRQSSSLTLHRRWHS 

REKAYKCDECGKAFTWSTNLLEHRRIHTGEKPFF 

CGECGKAFSCHSSLNVHQRIHTGERPYKCSACEK 

AFSCSSLLSMHLRVHTGEKPYRCGECGKAFNQR 

TOLTRHHRIHTGEKPYQCGSCGKAFTCHSSLTVH 

EKIHSGDKPFKCSDCEKAFNSRSRLTLHQRTHTG 

tisj'r JvUAJJCUKur oCJiA YLL VHRR1HSGEKPFKC 

NECGKAFSSHAYLIVHRRIHTGEKPFDCSQCWKA 

FSCHSSLIVHQRIHTGEKPYKCSECGRAFSQNHCL 

IKHQKfflSGEKSFKCEKCGEMFNWSSHLTEHQRL 

HSEGKPLAIQFNKHLLSTYYVPGSLLGAGDAGLR 

DVDPIDALDVAKLLCVVPPRAGRNFSLGSKPRN 


3532 


A 


3931 


317 


HRELQDSPSAEPPAGSMPLRH WGMARGSKPVGD 
GAQPMAAMGGLKVLLHWAGPGGGEPWVTFSES 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A<=»Alanine OCysteinc, D=Aspartic Acid, 
E-Glutamic Acid, F=Pbenylnlanine, G=Glycine f H~Ilistidine t 
l=Isolcucine, K=Lysine, L=Lcucine, M— Methionine, 
N=Asparaginc, P=Proline, Q=Gtutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, ft =Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










SLTAEEVC1HIAHKVG1TPPCFNLFALFDAQAQV 

WLPPNHILEIPRDASLMLYF\RHRFYSR\NWHGM 

NPREPAVYRCGPPGTEASSDQTAQGMQLLDPAS 

FEYLFEQGKHEFVNDVASLWELSTEEEIHHFKNE 

SLGMAFLHLCHLALRHGEPLEEVAKXTSFKDCiP 

RSFRRHIRQHSALTRLRLRNVFRRFLRDFQPGRLS 

QQMVMVKYLATLERLAPRFGTERVPVCHLRLLA 

QAEGEPCYIRDSGVAPTDPGPESAAGPPTHEVLV 

TGTGGIQWWPVEEEVNKEEGSSGSSGRNPQASL 

FGKKAKAHKAFGQPADRPREPLGAYFCDFRDIT 

HVGLKEHCVS1HRQDNKCLELSLPSRAAALSFVS 

LVDGYFRLTADSSHYLCHEVAPPRLVMS1RDG1H 

GPLLEPFVQAKLRPEDGLYL1HWSTSHPYRLILTV 

AQRSQAPDGMQSLRLRKFPIEQQDGAFVLEGWG 

RSFPSVRELGAALQGCLLRAGDDCFSLRRCCLPQ 

PGETSNLIIMRGARASPRTLNLSQLSFHRVDQKEI 

TQLSHLGQGTRTNVYEGRLRVEGSGDPEEGKMD 

DEDPLVPGRDRGQELRVVLKVLDPSHHDIALAF 

YETASLMSQVSHTHLAFVHGVCVRGPENIMVTE 

YVEHGPLDVWLRRERGHVPMAWKMVVAQQLA 

SALSYLENKNLVHGNVCGRNILLARLGLAEGTSP 

FIKLSDPGVGLGALSREERVERIPWLAPECLPGG 

ANSLSTAMDKWGFGATLLEICFDGEAPLQSRSPS 

EKEHFYQRQHRLPEPSCPQLATLTSQCLTYEPTQ 

RPSFRTILRDLTRLQPHNLADVLTVNPDSPASDPT 

VFHKRYLKKIRDLGEGHFGKVSLYCYDPTNDGT 

GEMVAVKALKADCGPQHRSG WKQEIDI LRTLYH 

EH1IKYKGCCEDQGEKSLQLVMEYVPLGSLRDYL 

PRHSIGLAOLLLFAOOICEGMAYLHAOHYIHRDI 

AAR2WLLDNDRLVKIGDFGLAKAVPEGHEYYRV 

REDGDSPVFWYAPECLKEYKFYYASDVWSFGVT 

LYELLTHCDSSQSPPTKFLELIGIAQGQMTVLRLT 

ELLERGERLPRPDKCPCEVYHLMKNCWETEASF 

RPTFENLIPILKTVHEKYQGQAPSVFSVC 


3533 


A 


182 


3465 


FRM^DFFRGSmSQFEFGRKJCENMTSPAKFKKDK 

EIIAEYDTQVKE1RAQLTEQMKCLDQQCELRVQL 

LQDLQDFFRKKAEIEMDYSRNLEKJLAERFLAKT 

RSTKDQQFKKDQNVLSPVNCWNLLLNQVKRES 

RDHTTLSDIYLNNIIPRFVQVSEDSGRLFKKSKEV 

GQQLQDDLMKVLNELYSVMKTYHMYNADS1SA 

QSKLKEAEKQEEKQIGKSVKQEDRQTPRSPDSTA 

NVmEEKHVRRSSVKXIEKMKEKRQAKYTENKL 

KAIKARNEYLLALEATNASVFKYYIHDLSDLIDQ 

CCDLGYHASLNRALRTFLSAELNLEQSKHEGLD 

A1ENAVENLDATSDKQRLMEMYNNVFCPPMKFE 

FQPHMGDMASQLCAQQPVQSELLQRCLQLQSRL 

STLKIENEEVKKTMEATLQTIQDIVTVEDFDVSD 

CFQYSNSMESVKSTVSETFMSKPSIAKRRANQQE 

TEQFYFTKMKEYLEGRNLITKLQAKHDLLQKTL 

GESQRTDCSLARRSSTVRKQDSSQAIPLVVESCIR 

FISRHGLQHEGIFRVSGSQVEVNDIKNAFERGEDP 

LAGDQNDHDMDSIAGVLKLYFRGLEHPLFPKDIF 

HDLMACVTMDNLQERALHIRKVLLVLPKTTLD 

MRYLFAFLNHLSQFSEENMMDPYNLAICFGPSL 

MSVPEGHDQVSCQAHVNELIKTniQHENlFPSPRE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










LEGPVYSRGGSMEDYCDSPHGETTSVEDSTQDV 

TAEHHTSDDECEPIEAIABCFDYVGRTARELSFKK 

GASLLLYQRASDDWWEGRHNGIDGLIPHQYrVV 

QDTEDGVVERSSPKSEIEVISEPPEEKVTARAGAS 

CPSGGHVADIYLANINKQRKRPESGSIRKTFRSDS 

HGLSSSLTDSSSPGVGASCRPSSQPIMSQSLPKEG 

AGRSKSFDNHRPMDPEVIAQDIEATMNSALNELR 

ELERQSSVKHTPDWLDTLEPLKTSPVVAPTSEPS 

SPLHTQLLKDPEPAFQRSASTAGDIACAFRPVKS 

VKMAAPVKPPATVRPKPTVVFPKTNATSPGVNSST 

SPQSTDKSCTV 


3534 


A 


1 


2640 


FRRFVCPASRRPAAGLRDAASSAPRGMASEGPRE 

PESEGIKLSAD VKPFVPRFAGLNVA WLESSEACV 

FPSSAATYYPFVQEPPVTEQKIYTEDMAFGASTFP 

PQYLSSEITLHPYAYSPYTLDSTQNVYSVPGSQY 

LYNQPSCYRGFQTVKHRNENTCPLPQEMKALFK 

KKTYDEKKTYDQQKFDSERADGTISSEIKSARGS 

HHLSIYAENSLKSDGYHKRTDRKSRIIAKNVSTS 

KPEFEFTTLDFPELQGAENNMSEIQKQPKWGPVH 

SVSTDISLLREVVKPAAVLSKGEIVVKNNPNESV 

TANAATNSPSCTRELSWTPMGYVVRQTLSTELS 

AAPKNVTSMINLKTIASSADPKNVSIPSSEALSSD 

PSYNKEKHIIHPTQKSKASQGSDLEQNEASRKNK 

KKKEKSTSKYEVLTVQEPPRIED AEEFPNL A V A S 

ERRDRIETPKFQSKQQPQDNFKNNVKKSQLPVQL 

DLGGMLTALEKKQHSQHAKQSSKPVVVSVGAV 

PVLSKECASGERGRRMSQMKTPHNPLDSSAPLM 

KKGKQREIPKAKKPTSLKKIILKERQERKQRLQE 

NAVSPAFTSDDTQDGESGGDDQFPEQAELSGPEG 

MDELISTPSVEDKSEEPPGTELQRDTEASHLAPN 

HTTFPKIHSRRFRDYCSQMLSKEVDACVTDLLKE 

LVRFQDRMYQKDPVKAKTKRRLVLGLREVLKH 

jjivUiSJSJLJvU V lIorlNCriJsJi^DlvuGLUD I LH 1 11DYA 

CEQNIPF VFALNRKALGRSLNKA VPVS V VGIFS Y 

DGAQDQFHKMVELTVAARQAYKTMLENVQQE 

LVGEP\SLRHLPAYPHRAPAALQKMAPQPAVKEK 

EEPHYIEIWKKHLEAYSGCTLELEESLEASTSQM 

MNLNL 


3535 


A 


1747 


983 


LFQFQVCRSVLSPRAAGCTWSLAPRSRGAAGSPR 
RYRGPQPQPAPPSALPNSRPSPVASGREMVVLSV 

PA"P\/TVTT I T^TT?r^'T v TTT)T A C\/vr\TT CDVrccxn/i/rv 

r/\nv i v LLrLrUlxiu 1 1 IrlAr VIsJJlLrr^YlJbbNVKEY 

LQTHWEEEECQQDVSLLRKQWADVVPAVRKW 

REAGMKVYIYSSGSVEAQKLLFGHSTEGD1LELV 

DGHFDTKIGHKVESESYRKIADS1GCSTNNILFLT 

DVTREASAAEEADVHVAWVRPGNAGLTDDEK 

TYYSLITSFSELYLPSST 


3536 


A 


3 


1302 


GRPPTAPHTGRPPTANRGDPRLDLKRGCARLLTS 

IESRGRPAASAGLRRDRCALRRWPLRRAPLARAT 

RRRAGSPRRCAPRPRACPQGWSRARHQPGGLCL 

LLLLLCQFMEDRSAQAGNCWLRQAKNGRCQVL 

YKTELSKEECCSTGRLSTSWTEEDVNDNTLFKW 

MTR^GGAPNCIPCKETCENVDCGPGKKCRMNKK 

NKPRCVCAPDCSNITWKGPVCGLDGKTYRNECA 

LLKARCKEQPELEVQYQGRCKKTCRDVFCPGSS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E>Glutamic Acid, ^Phenylalanine, G^GIycine, H-Histidine, 
l=Isoleucine, K«Lysine, L~Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamtoe, R=Arginine,S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=ppssible nucleotide insertion 










TCVWDQTNNAYCVTCNRJCPEPASSEQYLCGND 
GVTYSVSACHLRKATCLLGRSIGLAYEGKCIKAK 
SCEDIQCTGGKKCLWDFKVGRGRCSLCDELCPD 
SKSDEPVCASDNATYASECAMKEAACSSGVLLE 
VKHSGSCNSISEDTEEEEEDEDQDYSFPISSILEW 


3537 


A 


285 


2123 


IGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRF 

LTSIPTGIPEDATTLYLQNNQINNAGIPSDLKNLL 

KVERIYLYHNSLDEFPTNLPKYVKELHLQENNIR 

TITYDSLSK1PYLEELHLDDNSVSAVSIEEGAFRD 

SNYLRLLFLSRNHLSTIPWGLPRTIEELRLDDNRIS 

TrSSPSLQGLTSLKRLVLDGNLLNNHGLGDKVFF 

NLVNLTELSLVRNSLTAAPVNLPGTNLRKLYLQ 

DNHINRVPPNAFSYLRQLYRLDMSNNNLSNLPQ 

GIFDDLDNITQLILRNNPWYCGCKMKWVRDWL 

QSLPVKVNVRGLMCQAPEKVRGMAIKDLNAELF 

DCKDSG1VSTIQITTAIPNTVYPAQGQWPAPVTK 

QPDIKNPKLTKDHQTTG SPSRKTITITVKS VTSDTI 

HlSWivLALrM 1 ALKJLa WLKLOHorArGMrEIIV 1 

GERSEYLVTALEPDSPYKVCMVPMETSNLYLFD 

ETPVCIETETAPLRMYNPTTTLNREQEKEPYKNP 

NLPLAAIIGGAVALVTIALLALVCWYVHRNGSLF 

SRNCAYSKGRRRKDDYAEAGTKKDNSILEIRETS 

FQMLPISNEPISKEEFVIHTIFPPNGMNLYKNNH 


3538 


A 


877 


6184 


WNVKPSLLVVQLFKFSDKEEHEQNDSISGKTGET 

GVEEMIATRKVEQDSKETVKLSHEDDHILEDAGS 

SDISSDAACTNPNKTENSLVGLPSCVDEVTECNL 

ELKDTMGIADKTENTLERNKIEPLGYCEDAESNR 

QLESTEFNKSNLEVVDTSTFGPESNILENAICDVP 

DQNSKQLNAIESTKIESHETANLQDDRNSQSSSV 

SYLESKSVKSKHTKPVIHSKQNMTTDAPKKIVAA 

K1YEVIHSKTKVNVKSVKROTDVPESQQNFHRPV 

KVRKKQIDKEPKIQSCNSGVKSVKNQAHSVLKK 

TLQDQTLVQ1FKPLTHSLSDKSHAHPGCLKEPHH 

PAQTGHVSHSSQKQCHKPQQQAPAMKTNSHVK ! 

EELEHPGVEHFKEEDKLKLKKPEKNLQPRQRRSS 

KSFSLDEPPLFIPDN1ATIRREGSDHSSSFESKYMW 

TPSKQCGFCKKPHGNRFMVGCGRCDDWFHGDC 

VGLSLSQAQQMGEEDKEYVCVKCCAEEDKKTEI 

LDPDTLENQATVEFHSGDKTMECEKLGLSKHTT 

NDRTKYIDDTVKHKVKILKRESGEGRNSSDCRD 

NEIKKWQLAPLRKMGQPVLPRRSSEEKSEKIPKE 

STTVTCTGEKASKPGTHEKQEMKKKXVVEKGVL 

NVHPAASASKPSADQIRQSVRHSLKDILMKRLTD 

SNLKVPEEKAAKVATKIEKELFSFFRDTDAKYKN 

KYRSLMFNLKJDPKNNILFKKVLKGEVTPDHLIR 

MSPEELASKELAAWRRRENRHTEEMIEKEQREVE 

RRPITKITHKGEIEIESDAPMKEQEAAMEIQEPAA 

NKSLEKPEG SEKVRKEEVDSMSKDTTSQHRQHLF 

DLNCKICIGRN4APPVDDLSPKKVKVWGVARKH 

WNTFAF^TAnAI <?^T<s>JiT A<sFFFFFFK'OF < sPK' < nTF 

SPAPRPEMPGTVEVESTFLARLNFIWKGFINMPS 

VAKFVTKAYPVSGSPEYLTEDLPDSIQVGGRISPQ 

TWDYVEKIKASGTKEICVVRFTPVTEEDQISYT 

LLFAYFSSRKRYGVAANNMKQVKDMYLEPLGAT 

DKEPHPLVPFDGPGLELHRPNLLLGLURQKLKRQ 



376 



WO 01/57190 



PCT/IJSO 1/04098 



SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G)utamic Acid, ^Phenylalanine, G=Glycine, H=Histldine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glu famine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /=possiblc nucleotide deletion, 
V=possiblc nucleotide insertion 










HSACASTSHIAETPESAPPIALPPDKKSKIEVSTEE 

APEEENDFFNSFTTVLHKQRNKPQQNLQEDLPTA 

VEPLMEVTKQEPPKPLRFLPGVLIGWENQPTTLE 

LANKPLPVDDILQSLLGTTGQVYDQVAQSVMEQ 

NTVKEIPFLNEQTNSKIEKTDNVEVTDGENKEIK 

VKVDNISESTDKSAEIETSVVGSSSISAGSLTSLSL 

RGKPPDVSTEAFLTNLSIQSKQEETVESKEKTLKR 

QLQEDQENNLQDNQTSNSSPCRSNVGKGNIDGN 

VSCSENLVANTARSPQFINLKRDPRQAAGRSQPV 

TTSESKDGDSCRNGEKHMLPGLSHNKEHLTEQIN 

VEEKLCSAEKNSCVQQSDNLKVAQNSPSVENIQT 

SQAEQAKPLQEDILMQNIETVHPFRRGSAVATSH 

FEVGNTCPSEFPSKS1TFTSRSTSPRTSTNFSPMRP 

QQPNLQHLKSSPPGFPFPGPPNFPPQSMFGFPPHL 

PPPLLPPPGFG\FA\QNPMVPWPPW\HLP\GQPQR 

MMGPLSQASRYIGPQNFYQVKDIRRPERRHSDP 

WGRQDQQQLDRPFNRGKGDRQRFYSDSHHLKR 

ERHEKEWEQESERHRRRDRSQDKDRDRKSREEG 

HKDKERARLSHGDRGTDGKASRDSRNVDKKPD 

KPKSEDYEKDKEREKSKHREGEKDRDRYHKDR 

DHTDRTKSKR 


3539 


A 


157 


1769 


GSWTVELSLKPSASPSLKWVCLPGAAAVNKHRS 

GAGGLIRSLIQCTWAPAGPARRGGRGIEDFPYLF 

FQLTHCQQR1CSVTQAGVQWCDHSSLQPQTPGL 

NQSSHLSLLSSRDYRMLSSFNEWFWQDRFWLPP 

NVTWTELEDRDGRVYPHPQDLLAALPLALVLLA 

MRLAFERFIGLPLSRWLGVRDQTRRQVKPNATL 

EKHFLTEGHRPKEPQLSLLAAQCGLTLQQTQRW 

FRRRRNQDRPQLTKKFCEASWRFLFYLSSFVGGL 

SVLYHESWLWAPVMCWDRYPNQLTLSCPAADS 

EAXSLYWWYLLELGFYLSLLIRLPFDVKRKGGGP 

SSIKPRPHYDPPSTA\DFKEQVIHHFVAVILMTFSY 

SANLLRJGSLVLLLHDSSDYLLEACKMVNYMQY 

QQVCDALFL1FSFVFFYTRLVLFPTQILYTTYYESI 

SNRGPFFGYYFFNGLLMLLQLLHVFWSCLILRML 

YSFMKKGQMEICDIRSDVEESDSSEEAAAAQEPL 

QLKNGTAGGPRPAPTDGPRSRVAGRLTNRHTTA 

T 1 


3540 


A 


267 


1397 


SPAGYCHSGLLPGCSRSA/CADLAKHQELPGKKL 

LSEKKLKRYFVDYRRVLVCGGNGGAGASCFHSE 

PRKEFGGPDGGDGGNGGHV1LRVDQQVKSLSSV 

LSRYQGFSGEDGGSKNCFGRSGAVLYIRVPVGTL 

VKEGGRVVADLSCVGDEYIAALGGAGGKGNRF 

FLANNNRAPVTCTPGQPGQQRVLHLELKTVAHA 

GMVGFPNAGKSSLLRAISNARPAVASYPFTTLKP 

HVGIVHYEGHLQIAVADIPGIIRGAHQNRGLGSA 

FLRHffiRCRFLLFVVDLSQPEPWTQVDDLKYELE 

MYEKGLSARPHAIVANKIDLPEAQANLSQLRDH 

LGQEVIVLSALTGENLEQLLLHLKVLYDAYAEA 

ELGOGROPI RW i 


3541 


A 


1 


8008 


DTQVSETLKRFAGKVTTASVKERREILSELGKCV 

AGKDLPEGAVKGLCKLFCLTLHRYRDAASRRAL 

QAAIQQLAEAQPEATAKNLLHSLQSSGIGSKAGV 

PSKSSGSAALLALTWTCLLVRIVFPSRAKRQGDI 

WNKLVEVQCLLLLEVLGGSHKHAVDGAVKKLT 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E^Glutamic Acid, F=Phenytolanine, G=Glyeine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Melhionine, 
N=Asparagine, P^Proline, Q-Glutamine, R=Arginine, S=Serine, 
T=Threonine, V^Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KJL WKENPG L VEQ YLS AILSLEPNQNYAG MLG LL 

VQFCTSHKEMDVVSQHKSALLDFYMKNILMSK 

VKPPKYLLDSCAPLLRYLSHSEFKDLILPTIQKSL 

LRSPENVIETISSLLASVTLDLSQYAMDIVKGLAG 

HLKSNSPRLMDEAVLALRNLARQCSDSSAMESL 

TKHLFAILGGSEGKLTVVAQKMSVLSG1GSVSHH 

VVSGPSSQVLNGIVAELFIPFLQQEVHEGTLVHA 

VSVLALWCNRFTMEVPKKLTEWFKKAFSLKTST 

SAVRHAYLQCMLASYRGDTLLQALDLLPLLIQT 

VEKAASQSTQVPTITEGVAAALLLLKLSVADSQA 

EAKLSSFWQLIVDEKKQVFTSEKFLVN4ASEDAL 

CTVLHXLTERLFLDHPHRLTGNKVQQYHRALVA 

VLLSRTWHVRRQAQQTVRKLLSSLGGFKLAHGL 

LEELKTVLSSHKVLPLEALVTDAGEVTEAGKAY 

VPPRVLQEALCVISGVPGLKGDVTDTEQLAQEM 

LIISHHPSLVAVQSGLWPALLARMKIDPEAFITRH 

LDQIIPRMTTQSPLNQSSMNAMGSLSVLSPDRVL 

PQLISTITASVQNPALRLVTREEFAIMQTPAGELY 

DKSIIQS AQQDSIKKANMKREN KA YSFKEQIIELE 

LKEEIKKKKGIKEEVQLTSKQKEMLQAQLDREA 

QVRRRLQELDGELEAALGLLDIILAKNPSGLTQYI 

PVLVDSFLPLLKSPLAAPRJKNPFLSLAACVMPSR 

LKALGTLVSHVTLRLLKPECVLDKSWCQEELSV 

AVKRAVMLLHTHTITSRVGKGEPGAAPLSAPAFS 

LVFPFLKMVLTEMPHHSEEEEEWMAQILQILTVQ 

AQLRASPNTPPGRVDENGPELLPRVAMLRLLTW 

VIGTGSPRLQVLASDTLTTLCASSSGDDGCAFAE 

QEEVDVLLCALQSPCASVRETVLRGLMELHMVL 

PAPDTDEKNGLNLLRRLWVVKPDKEEEIRKLAE 

RLWSMMGLDLQPDLCSLLIDDVIYHEAAVRQAG 

AEALSQAVARYQRQAAEVMGRLMEIYQEKLYR 

PPPVLDALGRVISESPPDQWEARCGLALALNKLS 

QYLDSSQVKPLFQFFVPDALNDRHPDVRKCMLD 

AALATLNTHGKENVNSLLPVFEEFLKNAPNDAS 

YDAVRQSVVVLMGSLAKHLDKSDPKVKPIVAKL 

IAALSTPSQQVQESVASCLPPLVPAIKEDAGGMIQ 

RLMQQLLESDKYAERKGAAYGLAGLVKGLGILS 

LKQQEMMAALTDAIQDKKNFRRREGALFAFEM 

LCTMLGKLFEPYWHVLPHLLLCFGDGNQYVRE 

AADDCAKAVMSNLSAHGVKLVLPSLLAALEEES 

WRTKAGS VELLG AMA YC APKQLS SCLPNI VPKL 

TEVLTDSHVKVQKAGQQALRQIGSV1RNPEILAI 

APVLLDALTDPSRKTQKCLQTLLDTKFVHFIDAP 

SLALIMPIVQRAFQDRSTDTRKMAAQIIGNMYSL 

TDQKDLAPYLPSVTPGLKASLLDPVPEVRTVSAK 

ALGAMVKGMGESCFEDLLPWLMETLTYEQSSV 

DRSGAAQGLAEVMAGLGVEKLEKLMPEIVATAS 

KVDIAPHVRDGYIMMFNYLPITFGDKFTPYVGPII 

PCILKALADENEFVRDTALRAGQRVISMYAETAI 

ALLLPQLEQGLFDDLWRJRFSSVQLLGDLLFHISG 

VTGKMTTETASEDDNFGTAQSNKAIITALGVERR 

NRVLAGLYMGRSDTQLVVRQASLHVWKIVVSN 

TPRTLREILPTLFGLLLG FLA STCADKRTI AARTL 

GDL VRKLGEKILPEIIPiLEEGLRSQKSDERQG VCI 

GLSEIMKSTSRDAVLYFSESLVPTARKALCDPLE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Gluta mic Add, F=PhenylaIanine, G=GIycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argjnine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /= possible nucleotide deletion, 
V=possible nucleotide insertion 










EVREAAAKTFEQLHSTIGHQALEDILPFLLKQLD 

DEEVSEFALDGLKQVMAIKSRVVLPYLVPKLTTP 

PVNTRVLAFLSSVAGDALTRHLGVTLPAVN4LAL 

KEKLGTPDEQLEMANCQAVILSVEDDTGHRIIIE 

DLLEATRSPEVGMRQAAAIILNIYCSRSKADYTS 

HLRSLVSGLIRLFNDSSPVVLEESWDALNAITKK 

LDAGNQLALIEELHKEIRLIGNESKGEHVPGFCLP 

KKGVTSILPVLREGVLTGSPEQKEEAAKALGLVI 

RLTSADALRPSVVSITGPLIRILGDRFSWNVKAAL 

LETLSLLLAKVGIALKPFLPQLQTTFTKALQDSNR 

GVRLKAADALGKLISIHIKVDPLFTELLNGIRAME 

DPGVRDTMLQALRFVIQGAGAKVDAVIRKNIVS 

LLLSMLGHDEDNTRISSAGCLGELCAFLTEEELS 

AVLQQCLLADVSGIDWMVRHGRSLALSVAVNV 

APGRLCAGRYSSDVQEMILSSATADRJPIAVSGV 

RGMGFLMRHH1ETGGGQLPAKLSSLFVKCLQNP 

SSDIRLVAEKMIWWANKDPLPPLDPQAIKPILKA 

LLDNTKDKNTVVRAYSDQAIVNLLKMRQGEEVF 

QSLSKILDVASLEVLNEVNRRSLKKLASQADSTE 

QVDDTILT 


3542 


A 


62 


1130 


PWNPQDFPGNRGLMG\QKGEJGPP\GQQGKKGAP 

GMP\GLMGSNGSPGQPGTPGSKGSKGEPGIQGMP 

GASGLKGEPGATGSPGEPGYMGLPGIQGKKGDK 

GNQGEKGIQGQKGENGRQGIPGQQGIQGHHGAK 

GERGEKGEPGVRGAIGSKGESGVDGLMGPAGPK 

GQPGDPGPQGPPGLDGKPGREFSEQFIRQVCTDV 

1RAQLPVLLQSGRIRNCDHCLSQHGSPGIPGPPGPI 

GPEGPRGLPGLPGRDGVPGLVGVPGRPGVRGLK 

GLPGRNGEKGSQGFGYPGEQGPPGPPGPEGPPGI 

SKEGPPGDPGLPGKDGDHGKPGIQGQPGPPGICD 

r oLCr 0 V 1AJKJKDPF KKGPN Y 


3543 


A 


654 


194 


PARSLEKMKASVVLSLLGYLVVPSGAYILGRCTV 

AKKLHDGGLDYFERYSLENWVCLAYFESKFNPS\ 

AIYENTREGYTGFGLFQMRGSDWCGDHGRNRC 

HMSCSALLNPNLEKTIKCAKTIVKGKEGMGAWP 

TWSRYCQYSDTLARWLDGCKL 


3544 


A 


2 


1074 


SCRLAAGRLAQWLLRASRSGMLRAGWLRGAAA 

LALLLAARVVAAFEPITVGLAIGAASAITGYLSY 

NDIYCRFAECCREERPLNASALKLDLEEKLFGQH 

LATEVWKALTGFR1WKNPKKPLTLSLHGWAGT 

GKNFVSQMGAENLHPKGLKSNFVHLFVSTLHFP 

HJbQKJKL YQDQLQK WIRGNVS ACANS VFIFDEM 

DKL\HPGIIE\AIKPFLDYYEHVERVSYR\KAIFIFLS 

NAGGDLITKTALDFWRAGRKREDIQLKDLEPVL 

0 V \j V r IN JNKrloUL W ilouL#IJJKNLiU Yr lrr Lr LE YR 

HVKMCVRAEMRARGSAIDEDIVTRVAEEMTFFP\ 

RDEKIYSDKGCKTVQSRLDFH 


3545 


A 


3 


273 


SAQGRSWGRFYRQIKRHPGIIPMIGLICLGMGSA 
ALYLLRLALRSPDVW* S WDRKNNPEP WNRLSPN 
DOYKPLA VSTDYKKI JKKDRPDF 


3546 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVWLLWEAGAVPA 
PKVPIKMQVK1TWPSEQDPEKAWGARVVEPPEK 
DDQLVVLFPVQIU>KLLTTEEKPRGQGRGPrLPGT 
KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 
EERPRLWVMPNHQVLLGPEEDQDHIYHPQ* GSR 
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SEQ ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 

lUCUllUIl 

corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

nucleotide 

location 

o n i*i*j»c m\ firl i n a 
CUi I capuiiuiiig 

to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=H1stidine, 
I-lsoleucine, K=Lysine» L*=Leucine, M-Methionine, 
i^i /%3p«iraginc, r^r ruuuc, — vjiuidimnc, t\ — /\i gamine, o^oerinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










GHHCPRPVPRPRLLGLGPSLPCPS 


3547 


A 


23 


591 


ALSTETRTPDMRRLLLVTSLVVVLLWEAGAVPA 

PKVPIKMQ VK H WPSEQDPEKA WG A RVVEPPEK 

DDQLVVLFPVQKPKLLTTEEKPRGQGRGPILPGT 

KAWMETEDTLGRVLSPEPDHDSLYHPPPEEDQG 

EERPRLWVMPNHQVLLGPEEDQDHIYKPQ*GSR 

GHHCPRPVPRPRLLGLGPSLPCPS 


3548 


A 


3 


1641 


TWLPSVPAEEVQQPEMAAVLNAERLEVSVDGLT 

LSPDPEERPGAEGAPLAAATAATALATWIRSRPG 

RLRGTARSPGRRAAGGAAEEARRLEQRWGFGLE 

ELYGLALRFFKEKDGKAFHPTYEEKLKLVALHK 

QVLMGPYNPDTCPEVGFFDVLGNDRRREWAAL 

GNMSKEDAMVEFVKLLNRCCHLFSTYVASHK1E 

KEEQEKKRKEEEERRRREEEERERLQKEEEKRJIR 

EEEERLRREEEERRRIEEERLRLEQQKQQIMAAL 

NSQTAVQFQQYAAQQYPGNYEQQQILIRQLQEQ 

HYQQYMQQLYQVQLAQQQAALQKQQEVVVAG 

SSLPTSSKVECNCTQVPCQFNRQAKTHTDSSEKE 

LEPEA AFF ALFNGPKFSLPVI A APSMWTR POIKD 

FKEKJQQDADSVITVGRGEVVTVRVPTHEEGSYL 
FWEFATDNYDIGFGVYFEWTDS^NTAVSVHVSE 
SSDDDEEEEENIGCEEKAKKNANKPLLDEIVPVY 
RRDCHEE V Y A GSHQ YPGRG V YLLKFDNS YSL W 
RSKSVYYRVYYTR 


3549 


A 


1837 


3593 


PAVLVLEPASQSRKQQNTASATAQHWSAQIHKE 

SFLAPVFTKDEQKHRRPYEFEVERDAKARGLEQF 

SATHGHTPIILNGWHGESAMDLSCSSEGSPGATS 

PFPVSASTPKIGAISSLQGALGMDLSGILQAGLIHP 

VTGQIVNGSLRRDDAATRRRRGRRKHVEGGMD 

LIFLKEQTLQAGILEVHEDPGQATLSTTHPEGPGP 

ATSAPEPATAASSQAEKSIPSKSLLDWLRQQADY 

SLEVPGFGANFSDKPKQRRPRCKEPGKLDVSSLS 

GEERVPAIPKEPGLRGFLPENKFNHTLAEPILRDT 

GPRRRGRRPRSELLKAPSIVADSPSGMGPLFMNG 

LIAGMDLVGLQNMRNMPGIPLTGLVGFPAGFAT 

MPTGEEN^STLSlViXPMMLPGMAAVPQMFGVGG 

LLSPPMATTCTSTAPASLSSTTKSGTAVTFKTAF 

DKPSSHDVKTDTLAEDKPGPGPFSDQSEPAITTSS 

PVAFNPFLxPGVSPGLIYTSMFLSPGMGMALPAM 

QQARHSErVGLESQKRKKXKTKGDNPNSHPEPA 

PSCEREPSGDENCAEPSAPLPAEREHGAQAGEGA 

LKDSNNDTN 


3550 


A 


287 


39 


QLNLNK1ATSQKHRDFVAESVGEKPVGSLAGIGE 
VMDKXLEEGCFDKAYVVLGQFLVLKKI)EDLF*E 
WLRDTGGARTRGSRE 


3551 


A 


21 


3925 


GDLLEVGLPPGLEFPRG ICLRGLRRTMSLDFG S V 

ALPVQNEDEEYDEEDYEREKELQQLLTDLPHDM 

LDDDLSSPELQYSDCSEDGTDGQPHHPEQLEMS 

WhmQMLPKSQSVNGPSCQGLEPYNKVTYKPYQS 

SAQNNGSPAQEITGSDTFEGLQQQFLGANENSAE 

hMQllQLQVLNKAKERQLENLIEKLNESERQIRY 

LNHQLVmCDEKDGLTLSLRESQKLFQNGKEREIQ 

LEAQIKALETQIQALKVNEEQMIKKSRTTEMALE 

SLKQQLVDLHHSESLQRAREQHESIVMGLTKKY 

EEQVLSLQKNLDATVTALKEQEDICSRLKDHVK 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










QLERNQEAIKLEKTEIINKLTRSLEESQKQCAHLL 

QSGSVQEVAQLQFQLQQAQKAHAMSANMNKA 

LQEELTELKDEISLYESAAKLGIHPSDSEGELNIEL 

TESYVDLGIKKVNWKKSKVTSIVQEEDPNEELSK 

DEFILKLKAEVQRLLGSNSMKRHLVSQLQNDLK 

DCHKKIEDLHQVKKDEKSIEVETKTDTSEKPKNQ 

LWPESSTSDVVRDDILLLKNEIQVLQQQNQELKE 

TEGKLRNTNQDLCNQMRQMVQDFDHDKQEAV 

DRCERTYQQHHEAMKTQIRESLLAKHALEKQQL 

FEAYERTHLQLRSELDKLNKEVTAVQECYLEVC 

REKDNLELTLRKTTEKEQQTQEKIKEKLIQQLEK 

E WQSKLDQTIKAMKKKTLDCG SQTDQ VTTSDVI 

SKKEMAIMIEEQKCTIQQNLEQEKDIAIKGAMKK 

LEIELELKHCENITKQVE1AVQNAHQRWLGELPE 

LAEYQALVKAEQKKWEEQHEVSVNKRISFAVSE 

AKEKWKSELENMRKNILPGKELEEKIHSLQKELE 

LKNEEVPVVIRAELAKARSEWNKEKQEEIHRIQE 

QNEQDYRQFLDDHRNKINEVLAAAKEDFMKQK 

TELLLQKETELQTCLDQSRRE WTMQEAKRIQLE1 

YQYEEDILTVLGVLLSDTQKEHISDSEDKQLLEr 

MSTCSSKWMSVQYFEKLKGCIQKAFQDTLPLLV 

ENADPEWKKRNMAELSKDSASQGTGQGDPGPA 

AGHHAQPLALQATEAEADKKKVLEIKDLCCGHC 

r v^riLb JvArvV^fc-Ul^ DUvUlv L b IvCCixJ^Lt^HLbKJsJils. 

AVVEKIGEENNKVVEELIEENNDMKNKLEELQT 

LCKTPPRSLSAGAIENACLPCSGGALEELRGQYIK 

A VKKIKCDMLRYIQESKERA AEM VKAE VL* ERQ 

ASKLATMAKLLETPISSKSQSKTTQSGMSK 


3552 


A 


771 


375 


ARTRQTSGQAREPEKESPAPGGGGLAEIRSRQQL 
SQTSRIPPLAKDQAVEAMFPPARGKELLSFEDVA 
MYFTREEWGHLNWGQKDLYRDVMLENYRNMV 
LLVYFQFDAAIPLC*TSLAHSSWLQLYFRLYF 


3553 


A 


76 


72 


PGVRGVEAPGGVAPGRNAMRRGERRDAGGPRP 

ESPVPAGRASLEEPPDGPSAGQATGPGEGRRSTE 

SEVYDDGTNTFFWRAHTLTVLFILTCTLGYVTLL 

EETPQDTAYNTKRGIVASILVFLCFGVTQAKDGP 

FSRPHPAYWRFWLCVSVVYELFLIFILFQTVQDG 

RQFLKYVDPKLGVPLPERDYGGNCLIYDPDNET 

DPFHNIWDKLIXjFVPAHFLGWYLKTLMIRDWW 

MCMnSVMFEFLEYSLEHQLPNFSECWWDHWIM 

DVLVCNGLGIYCGMKTLEWLSLKTYKWQGLWN 

IFITKGKMKR1AFQFTPYSWVRFEWKPASSLRR 

W7 AVPHTTT VFT I APT WTFVT I^FVI WMPPFT4YT V 

LLRLVFFVNVGGVAMREIYDFMDDPKPHKKLGP 
QAWLVAAITATELLIVVKYDPHTLTLSLPFYISQC 
WTLGSVLALTWTVWRFFLRDITLRYKETRWQK 
WQNKDDQGSTVGNGDQHPLGLDEDLLGPGVAE 
GEGAPTPN* PRGPAPRPLPSAPRA VCG ASSRR 


3SS4 


A 




7106 

Z. 1 \J\J 


FDFFSAT P^P^T OT<s W9FGPMSR R AT RRI RGFOR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPWNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERIEDSTGLNRPGPAPLSSRKHVLYVE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C^Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, II=Histidine, 
l=lsolcucine, K=Lysine, LRLeucine, M= s Methionine, 
N=Asparagine, P^Proline, Q=Glutamtne, R=Arginine, S-Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y^Tyrosine, I 
X^Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










HRHLNPDTELKR YFG ARA ILG EQRPRQRQRV YP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNTVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHR^ 

LSQLPNFAFS VPLA YFLLSQQTDLPECEQSS A RQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWTCEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRN1HRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA * GEGE WD 


3555 


A 


2 


2106 


FDEFSALPSPSLQTSWSFGPMSRRALRRLRGEQR 

GQEPLGPGALHFDLRDDDDAEEEGPKRELGVRR 

PGGAGKEGVRVNNRFELINIDDLEDDPVVNGERS 

GCALTDAVAPGNKGRGQRGNTESKTDGDDTET 

VPSEQSHASGKLRKKKKKQKNKKSSTGEASENG 

LEDIDRILERJEDSTGLNRPGPAPLSSRKHVLYVE 

HRHLNPDTELKRYFGARAILGEQRPRQRQRVYP 

KCTWLTTPKSTWPRYSKPGLSMRLLESKKGLSFF 

AFEHSEEYQQAQHKFLVAVESMEPNNIVVLLQT 

SPYHVDSLLQLSDACRFQEDQEMARDLVERALY 

SMECAFHPLFSLTSGACRLDYRRPENRSFYLALY 

KQMSFLEKRGCPRTALEYCKLILSLEPDEDPLCM 

LLLIDHLALRARNYEYLIRLFQEWEVGASLAHRN 

LSQLPNFAFSVPLAYFLLSQQTDLPECEQSSARQ 

KASLLIQQALTMFPGVLLPLLESCSVRPDASVSSH 

RFFGPNAEISQPPALSQLVNLYLGRSHFLWKEPA 

TMSWLEENVHEVLQAVDAGDPAVEACENRRKV 

LYQRAPRMHRHVILSEIKEAVAALPPDVTTQSV 

MGFDPLPPSDTIYSYVRPERLSPISHGNTIALFFRS 

LLPNYTMEGERPEEGVAGGLNRNQGLNRLMLA 

VRDMMANFHLNDLEAPHEDDA*GEGEWD 


3556 


A ' 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATI WL AATRGSRL 

VKREYLRVNVVKTCEEILNYVLVRVQPPQPGLP 

RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRIDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQ1RHLLEAAIPE 

RVEE1PPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEDEGERELPEVSRRELDLLIAEEEEArLLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPEKRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

FRTPTLSGWLPPELLGLWTHCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

EISLEAAEEEKSRISL1PPEERWAWPEVEAPEAPA 

LPVVPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLLIQPGPRFH 


3557 


A 


3388 


1650 


KTRGTMFYYPNVLQRHTGCFATI WLAATRGSRL 
VKREYLRVNVVKTCEEILNYVLVRVQPPQPGLP 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=A spar tic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysinc, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










RPRFSLYLSAQLQIGVIRVYSQQCQYLVEDIQHIL 

ERLHRAQLQIRIDMETELPSLLLPNHLAMMETLE 

DAPDPFFGMMSVDPRLPSPFDIPQIRHLLEAAIPE 

RVEEIPPEVPTEPREPERIPVTVLPPEAITILEAEPIR 

MLEIEGERELPEVSRRELDLLIAEEEEABLLEIPRL 

PPPAPAE*GQELLDQVGCQCWEGSPHFSCPFPLR 

VEGMGEALGPEELRLTGWEPGALLMEVTPPEEL 

RLPAPPSPERRPPVPPPPRRRRRRRLLFWDKETQI 

SPEKFQEQLQTRAHCWECPMVQPPERTIRGPAEL 

JrK 1 r 1 Lc>u WLPrbLLuL W 1 HCAQPPPKALRRELP 

EEAAAEEERRKIEVPSEIEVPREALEPSVPLMVSL 

E1SLEAAEEEKSRISLIPPEERWAWPEVEAPEAPA 

LPVVPELPEVPMEMPLVLPPELELLSLEAVHRAV 

ALELQANREPDFSSLVSPLSPRRMAARVFYLLLV 

LSAQQILHVKQEKPYGRLLIQPGPRFH 


3558 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKD VIKEIEDFDSLE ALRLEGNTVG VEA 

ARVIAKAL*KKSELKRCHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

Qublvc) A 1 rbRKlLDr NTubPAPVLSSPPP AD VSTF 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKVVSA 

FLKVSSWKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVHMGLLKSEDKVKAIANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 

SCSFARHSLLQTLYKV 


3559 


A 


489 


2360 


IRPRPRGRRRALDSPNAAAPPVYVCRSPGEPTSL 

VNMASEDIAKLAETLAKTQVAGGQLSFKGKSLK 

LNTAEDAKD VIKEIEDFDSLEALRLEGNTVGVEA 

ARVIAKAL*BCKSELKJICHWSDMFTGRLRTEIPPA 

LISLGEGLITAGAQLVELDLSDNAFGPDGVQGFE 

ALLKSSACFTLQELKLNNCGMGIGGGKILAAALT 

ECHRKSSAQGKPLALKVFVAGRNRLENDGATAL 

AEAFRVIGTLEEVHMPQNGINHPGITALAQAFAV 

NPLLRVINLNDNTFTEKGAVAMAETLKTLRQVE 

VINFGDCLVRSKGAVAIADAIRGGLPKLKELNLS 

FCEIKRDAALAVAEAMADKAELEKLDLNGNTLG 

EEGCEQLQEVLEGFNMAKVLASLSDDEDEEEEE 

EGEEEEEEAEEEEEEDEEEEEEEEEEEEEEPQQRG 

n/^CVC atdcdt/tt nBMTrTD a n\ /t connn A HUOTr 
l^urMvoA 1 r'oKJvlLJJriN I (jrbrAz' vLbbrrFAD Vo 1 r 

LAFPSPEKLLRLGPKSSVLIAQQTDTSDPEKWSA 

FLKVSSVFKDEATVRMAVQDAVDALMQKAFNS 

SSFNSNTFLTRLLVI^GLLKSEDKVKAIANLYGP 

LMALNHMVQQDYFPKALAPLLLAFVTKPNSALE 

SCSFARHSLLQTLYKV 


3560 


A 


2 


1198 


FVRELPRPRPGAATAAIMVSVINTVDTSHEDM1H 
DAQMDYYGTRLATCSSDRSVKIFDVRNGGQILIA 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, G=Glycme, H=Histidine, 
I=Isoleucinc, K=Lysine, l>= Leucine, M=Mcthionine, 
N=Asparaginc, P=Prolinc, Q^GIutamine, R=Arginine, S^erine, 
T=Thrconine, V= Valine, W-Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










DLRGHEGPVWQVAWAHPMYGNILASCSYDRKV 

1IWREENGTWEKSHEHAGHDSSVNSVCWAPHDY 

GL1LACGSSDGAISLLTYTGEGQWEVKKINNAHT 

IGCNAVSWAPAVVPGSLIDHPSGQKPNYIKRFAS 

GGCDNLIKI>WK£EEDGOWKEEOKLEAHSr)WVR 

DVAWAPSIGLPTSTIASCSQDGRVFIWTCDDASS 

NTWSPKLLHKFNDVVWHVSWS1TANILAVSGGD 

NKVTLWKESVDGQWVCISDVNKGQGSVSASVT 

EGQQNEQ*QDRWGLAPHPPAPGLPLPGPTNQTT 

GKSPOLOODYFPRRSYRCSHRLIiri NVTGDAT 


3561 


A 


540 


86 


WVKEMTSTLPKALGRKTASRSHTTLQGGSCCP 
VLWTAKLRCRKLRFPLPPPPPSSSAWPWQGWGI 
RGEQEAEGPLGETGPPVGPELSGLRQWRKLIKGR 
YGEWRGSGQKTGQPS*TTMQGGETEENRTETTT 
GNKQRESEAPWVRHTYIT j 


3562 


A 


1920 


242 


PMMAMPFFERFKSSIQRPSPVLVLSQNTKRESGR 

KVQSGNmAAKTIADIIRTCLGPKSIVxMKMLLDP 

MGGIVMTNDGNAILREIQVQHPAAKSMIEISRTQ 

DEEVGDGTTSVIILAGEMLSVAEHFLEQQMHPTV 

VISAYRK^LDDMISTLKIUSIPVDISDSDMMLNIIN 

SSITTKAISRWSSLACNIALDAVKMVQFEENGRK 

E1DIKXYARVEKIPGGIIEDSCVLRGVMINKDVTH 

PRMRRYIKNPRIVLLDSSLEYKKGESQTD1EITRE 

EDFTRJLQMEEEYIQQLCEDIIQLKPDVVITEKGIS 

DLAQHYLMRANITAIRRVRKTDNNRIARACGARI 

VSRPEELREDDVGTGAGLLEIKXIGDEYFTFITDC 

KDPKACTIT I RflA^KFIT ^FVPRNFOHA K/fOVPRM 
rvx_/r ivav^ i juL«iw>i\Aj/\orv u»jul» jjd v orviNr \^xJt\ i vi w v v^ivln 

VLLDPQLVPGGGASEMAVAHALTEKSKAMTGV 

EQWPYRAVAQALEVIPRTLIQNCGASTIRLLTSLR 

AKHTQENCETWGA/NGETGTLVDMKELGIWEPL 

AVKLQTYKTAVETAVLLLRJDDIVSG1HKKKGDD 

QSRQGGAPDAGQE 


3563 


A 


1571 


560 


GPSLLGTRGTPNPARTLQ1TFLIIGRJILTGRMAAV 
DDLQFEEFGNAATSLTANPDATTVNIEDPGETPK 
HQPGSPRGSGREEDDELLGNDDSDKTELLAGQK 
KSSPFWTFEYYQTFFDVDTYQVFDRIKGSLLPIPG 
KNFVRLYIRSNPDLYGPFWTrATT VFATATSGNT S 

AVi 11 t lVJj X llVUll X Ui-i X VJ 1 X w w IVyix X X_/ V X iXiiXlO VJ JL ^ 1— f 

NFLIHLGEKTYHYVPEFRKVSIAATIIYAYAWLVP 
LALWGFLMWRNSKVMNIVSYSFLEIVCVYGYSL 
FIYIx^AILWIIPHKj\VRW1I.VMIALGISGSLLAMT 
F WPA VREDNRRV ALATI VTI VLLHMLLSVGCLA 
YFFDAPEMDHLPTTTATPNQTVAAAKSS 


3564 


A 


1 


328 


NSRVDDFVAHLQRPLLGPASCLGILRPAMTAHSF 
ALPGniTTFWGLVGIAGPWFVPKGPNRGVIITML 
VATAVCCYLFWLIAILAQLWLFGx^LKOTTWY 
VRFLWE 


3565 


A 


2 


1081 


FVTDFPARSMAATSLMSALAARLLQPAHSCSLRL 

RPFHLAAVRNEAVVISGRKLAQQIKQEVRQEVEE 

WVASGNKRPHLSVILVGl^ASHSYVLNKTRAA 

AVVGllMSETIMKPASISEEELLhn^ 

GLLVQLPLPEHIDERRICNAVSPDKDVDGFHVIN 

VGRMCLDQYSMLPATPWGVWEIIKRTGIPTLGK 

IWVVAGRSrQNjVGIVIPL^MLLHTDGAlTCRPG 

TVTISIHRYTPKEQLKKHT^ 

DIvnKEGAAVroVGxmVHDPVTAKPKLVGDVDF 
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SEQ1D 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycioe, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W^Tryptophan, Y-Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EGVRQKAGYITPVPGGVGPMTVAMLMKNTI1AA 
KKVLRLEEREVLKSKELGVATN 


3566 


A • 


3 


1130 


SCRRGRQQQRRNVSLSSQFAHTMAAPAQQTTQP 

GGGKRKGKAQYVLAKRARRCDAGGPRQLEPGL 

QGILITCNMNERKCVEEAYSLLNEYGDDMYGPE 

KFTDKDQQPSGSEGEDDDAEAALKKEVGDIKAS 

TEMRLRRFQSVESGANNVVFIRTLGIEPEKLVHHI 

LQD1VTYKTKJGCKTRVILRMLPISGTCKAFLEDMK 

RTYAFTFr FPWPI^ APM^nTFOrVYJC^RTsTM^RVMR 
iv i r\ c i rL.c,r vv r iv/\i in rvvj i ryi v i ivoivin nonvniv. 

EEVIRELAGIVCTLNSENKVDLTNPQYTVVVE1IK 

AVCCLSVVKDYMLFRKYNLQEVVKSPKDPSQLN 

SKQGNGKEAKLESADKSDQNNTAEGKNNQQVP 

ENTEELGQTKPTSNPQVVNEGGAKPELASQATE 

GSKSNENDFS 


3567 


A 


248 


3498 


GKKDSSPWTCPFHPPLQLFFVIRNTRQLGDFHLA 

KJKVRNYWTADGDLDIGAKNVKLYVNRNLIFNG 

KLDKGDREAPADHSILVDQKNEKSEQLEEAMNA 

HSEESKGTHEMAGASGDKELGLGCSPPAETLAD 

AKLSSQGNVSGKRJKNSTNCRKDSLSQLEEYLRLS 

AVPTSMGDMPSAPATSPPVKCPPVHEEPSLIQQL 

ENLMGRKICEPPGKTPSWLQPSPTGKDRKQGGR 

KPKPLWLSPEKPLAWKGRLPSDDVIGEGPGETEA 

RDKGLRHEPGWGTSRSVNTKERPQRATTKVHSD 

DSDIFNQPPNRERPASGRRGSRKDAGSSSHGDDQ 

PASREDTWSSRTPSRSRWRSEQEHTLHESWSSLS 

AFDRSHRGRISNTELPGDILDELLQQKSSRHSDLP 

PSKXGEQPGLSRGQDGYSGETDAGGDFKIPVLPY 

GQRLVIDIKSTWGDRHYVGLNGIEIFSSKGEPVQI 

SNIKADPPDINILPAYGKDPRVVTNLIDGVNRTQ 

DDMHVWLAPFTRGRSHSITIDFTHPCHVALIRIW 

NYNKSRIHSFRGVKDITMLLDTQCIFEGEIAKASG 

TLAGAPEHFGDTILFTTDDDILEA1FYSDEMFDLD 

VGSLDSLQDEEAMRRPSTADGEGDERPFTQAGL 

GADERIPELELPSSSPVPQVTTPEPGIYHGICLQLN 

FTASWGDLHYLGLTGLEVVGKEGQALPIHLHQIS 

ASPRDLNELPEYSDDSRTLDKLIDGTNITMEDEH 

MWLIPFSPGLDHVVTIRLDRAESIAGLRFWNYNK 

SPEDTYRGAKIVHVSLDGLCVSPPEGFLIRKGPG 

NCHFDFAQEILFVDYLRAQLLPQPARJILDMRSLE 

CASMDYEAPLMPCGFIFQFQLLTSWGDPYYIGLT 

GT Fi YDFPfiFKTPT ^FlsTMT A AFPD^VM^T FGVGfi 

DVRTPDKLIDQVNDTSDGRHMWLAPILPGLVNR 

VYVIFDLPTTVSMIKLWNYAKTPHRGVKEFGLL 

VDDLLVYNGILAMVSHLVGGILPTCEPTVPYHTI 

LFTEDRDIRHQEKHTTISNQAEDQDVQMMNENQ 

IITNAKRKQSVVDPALRPKTCISEKETRRRRC 


3568 


A 


50 


1724 


AQGGTLSAASRFCRGGLLGPWLHPASEMAATLD 

LKSKEEKDAELDKRIEALRRKNEALIRRYQEIEE 

DRKKAELEGVAVTAPRKGRSVEKENVAVESEKN 

LGPSRRSPGTPRPPGASKGGRTPPQQGGRAGMG 

RASRSWEGSPGEQPRGGGAGGRGRRGRGRGSPH 

LSGAGDTSISDRKSKEWEERRRQNIEKMNEEME 

KIAEYERNQREGVLEPNPVRNFLDDPRRRSGPLE 

ESERDRREESRRHGRNWGGPDFERVRCGLEHER 

QGRRAGLGSAGDMTLSMTGRERSEYLRWKQER 
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SEQID 
NO: 


Method 


Predicted 
beginning 
ntif If ntiflp 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 
nucleotide 

Inrntinn 

corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E^Glutamic Acid, F=Pheny!alaoine, G^GIycine, H-Histidine, 
l = Isolcucine, K^Lysine, Leu cine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EKJDQERLQimiOCPTGQWRREWDAEKTDGMFK 

DGPVPAHEPSHRYDDQAWARPPKPPTFGEFLSQ 

HKAEASSRKRRKSSRPQAKAAPRAYSDHDDRWE 

TKEGAASPAPETPQPTSPETSPKETPMQPPEIPAP 

AHRPPEDEGEENEGEEDEEWEDISEDEEEEEfEVE 

EGDEEEPAQDHQAPEAAPTGIPCSEQAHGVPFSP 

EEPLLEPQAPGTPSSPFSPPSGHQPVSDWGEEVEL 

NSPRTTHL AG A LSPGE A WPFES V 


3569 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDA1FKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3570 


A 


1 


912 


MGRVGRAGVQLGRRRTTWAAERTGQAAAGGP 

GRALRGQRPDLRSGGAADSPAAGRGELYCGVLP 

RSPWFLSERRRQMADFDTYDDRAYSSFGGGRGS 

RGSAGGHGSRSQKELPTEPPYTAYVGNLPFNTV 

QGDIDAIFKDLSIRSVRLVRDKDTDKFKGFCYVE 

FDEVDSLKEALTYDGALLGDRSLRVDIAEGRKQ 

DKGGFGFRKGGPDDRGFRDDFLGGRGGSRPGDR 

RTGPPMGSRFRDGPPLRGSNMDFREPTEEERAQR 

PRLQLKPRTVATPLNQVANPNSAIFGGARPREEV 

VQKEQE 


3571 


A 


28 


131 


RHFFGNLCAMRAKWRKKRMRRLKJUCRRKMRQ 
RSK 


3572 


A 


3 


1202 


QSEPHRKVRVDPPVRDRPPPHPPPLLVQRALPGQ 

GQAEGSDGADGAKRRAMAHQTGIHATEELKEFF 

AKARAGSVRLIKVVIEDEQLVLGASQEPVGRWD 

QDYDRAVLPLLDAQQPCYLLYRLDSQNAQGFE 

WLFLAWSPDNSPVRLKMLYAATRATVKKEFGG 

GH1KDELFGTVKDDLSFAGYQKHLSSCAAPAPLT 

SAERELQQIRINEVKTEISVESKHQTLQGLAFPLQ 

PEAQRALQQLKQKMVNYIQMKLDLERETIELVH 

TEPTDVAQLPSRVPRDAARYHFFLYKHTHEGDP 

LESVVFIYSMPGYKCSIKERMLYSSCKSRLLDSV 

EQDFHLEIAKKIEIGDGAELTAEFLYDEVHPKQH 

AFKQAFAKPKGPGGKRGHKRLIRGPGENGDDS 


3573 


A 


49 


1869 


PHCEPNPGAGAMVLLHVLFEHAVGYALLALKEV 

EEISLLQPQVEESVLNLGKFHSIVRLVAFCPFASS 

QVALENANAVSEGWHEDLRLLLETHLPSKKKK 

VLLGVGDPKIGAAIQEELGYNCQTGGVIAEILRG 

VRLHFHNLVKGLTDLSACKAQLGLGHSYSRAKV 

KF^nmRVDNMIIQSISLLDQLDKDlNTFSMRVRE 

WYGYHFPELVK1INDNATYCRLAQFIGNRRELNE 

DKLEKLEELTMDGAKAKABLDASRSSMGMDISAI 

DLINTESFSSRVVSLSEYRQSLHTYLRSKMSQVAP 

SLSALIGEAVGARLIAHAGSLTNLAKYPASTVQIL 

GAEKALFRALKTRGNTPKYGLIFHSTFIGRAAAK 

NKGRISRYLANKCSIASRIDCFSEVPTSVFGEKLR 

EQVEERLSFYETGEIPRKNLDVMKEAMVQAEAE 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
l=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparaginc, P=Prolinc, Q=GIutamine, R=Arginine, S=Serine* 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EAAAEITRKLEKQEKKRLKKEKKRLAALALASS 

ENSSSTPEECEETSEKPKKKKKQKPQEVPQENGM 

EDPSISFSKPKKKKSFSKEELMSSDLEETAGSTSIP 

KJRKXSTPKEETVNDPEEAGHRSRSKKKRKFSKEE 

PVSSGPEEAVGKSSSKKKKKFHKASQED 


3574 


A 


284 


2032 


CGNERTARLWVQPVVSTMPQASEHRLGRTREPP 

VNIQPRVGSKLPFAPRARSKERRNPASGPNPMLR 

PLPPRPGLPDERLKKLELGRGRTSGPRPRGPLRA 

DHGVPLPGSPPPTVALPLPSRTNLARSKSVSSGDL 

RPMGIALGGHRGTGELGAALSRLALRPEPPTLRR 

STSLRRLGGFPGPPTLFSIRTEPPASHGSFHMISAR 

SSEPFYSDDKMAHHTLLLGSGHVGLRNLGNTCF 

LNAVLQCLSSTRPLRDFCLRRDFRQEVPGGGRA 

QELTEAFADVIGALWHPDSCEAVNPTRFRAVFQ 

KYVPSFSGYSQQDAQEFLKLLMERLHLEINRRGR 

RAPPILANGPVPSPPRRGGALLEEPELSDDDRANL 

MWKRYLEREDSKIVDLFVGQLKSCLKCQACGY 

RSTTFEVFCDLSLPIPKKGFAGGKVSLRDCFNLFT 

KEEELESENAPVCDRCRQKTRSTKKLTVQRPPRI 

LVLHLNRFSASRGSIKKSSVGVDFPLQRLSLGDF 

ASDKAGSPVYQLYALCNHSGSVHYGHYTALCR 

CQTGWHVYNDSRVSPVSENQVASSEGYVLFYQL 

MQEPPRCL 


3575 


A 


1 


2408 


RELDSLADLPERIKPPYANGLSTSHLRSSSVEDVK 

LIISEGRPTIEVRRCSMPSVICEHTKQFQTISEESN 

QGSLLTVPGDTSPSPKPEVFSNVPERDLSNVSNIH 

SSFATSPTGASNSKYVSADRNLIKNTAPVNTVMD 

SPVHLEPSSQVGVIQNKSWEMPVDRLETLSTRDF 

ICPNSNIPDQESSLQSFCNSENKVLKENADFLSLR 

QTELPGNSCAQDPASFMPPQQPCSFPSQSLSDAES 

ISKHMSLSYVANQEPGILQQKNAVQ11SSALDTD 

NESTKDTENTFVLGDVQKTDAFVPVYSDSTIQEA 

SPNFEKAYTLPVLPSEKDFNGSDASTQLNTHYAF 

SKLTYKSSSGHEVENSTTDTQVISHEKENKLESL 

VLTHLSRCDSDLCEMNAGMPKGNLNEQDPKHC 

PESEKCLLSIEDEESQQSILSSLENHSQQSTQPEM 

HKYGQLVKVELEENAEDDKTENQIPQRMTRNK 

ANTMANQSKQILASCTLLSEKDSESSSPRGRJRLT 

EDDDPQIHHPRKRKVSRVPQPVQVSPSLLQAKEK 

TQQSLAAIVDSLKLDEIQPYSSERANPYFEYLHIR 

KKIEEKRKLLCSVIPQAPQYYDEYVTFNGSYLLD 

GNrLoKJCIPi 1 1 PPPbLSDPLK£Lt RQQE V VKMKL 

RLQHSIEREKLIVSNEQEVLRVHYRAARTLANQT 

LPFSACTVLLDAEVYNVPLDSQSDDSKTSVRDRF 

NARQFMSWLQDVDDKFDKLKTCLLMRQQHEA 

AALNAVQRLEWQLKLQELDPATYKSISIYEIQEF 

YVPLVDVNDDFELTPI 


3576 


A 


5 


1421 


LRLAWHDGARWPLGTPRAAATRREAAALPPVT 
LALLCLDGVFLSSAENDFVHRIQEELDRFLLQKQ 

GWKRRTVICHQDIRVPSSDGLSGPCRAPASCPSR 

YHGPRPISNQGAAAVPRGARAGRWYRGRKPDQ 

PLYVPRVLRRQEEWGLTSTSVLKREAPAGRDPEE 

PGDVGAGDPNSDQGLPVLMTQGTEDLKGPGQR 

CENEPLLDPVGPEPLGPESQSGKGDMVEMATRF 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysfeine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=G!ycine, H=Histidine, 
Msoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y^Tyrosine, 
X=4Jnknown, *=Stop codon, /-possible nucleotide deletion, 
V=possiblc nucleotide insertion 










GSTLQLDLEKGKESLLEKRLVAEEEEDEEEVEED 
GPSSCSEDDYSELLQEITDNLTKKEIQIEKJHLDTS 
SFMEELPGEKDLAHVVEIYDFEPALKTEDLLATF 
SEFQEKGFRIQWVDDTHALGIFPCRASAAEALTR 
EFSVLKIRPLTQGTKQSKLKALQRPKLLRLVKER 
PQTNATVARRLVARALGLQHKKKERPAVRGPLP 
P 


3577 


A 


102 


1998 


DTRTPGSLEMGPLQFRDVAIEFSLEEWHCLDTAQ 

RNLYRNVMLENYSNLVFLGIVVSKPDLIAHLEQG 

KKPLTMKRHEMVANPSGPVICSHFAQDLWPEQN 

IKDSFQKVILRRYEKRGHGNLQLIKRCESVDECK 

VHTGGYNGLNQCSTTTQSKVFQCDKYGKVFHK 

FSNSNRHNIRHTEKKPFKC1ECGKAFNQFSTLITH 

KKIHTGEKPYICEECGKAFKYSSALNTHKRIHTG 

EKPYKCDKCDKAF1ASSTLSKHEIIHTGKKPYKCE 

ECGKAFNQSSTLTKHKK1HTGEKPYKCEECGKAF 

NQSSTLTKHKKIHTGEKPYVCEECGKAFKYSRJL 

TTHKRIHTGEKPYKCNKCGKAFIASSTLSRHEFIH 

MGKKH YKC EECGKAFI WSS VLTOHKR VHTGEKP 

YKCEECGKAFKYSSTLSSHKRSHTGEKPYKCEEC 

GK AFVASSTI ^KUPUUTGVfCPWrVFCniC AFMD 

SSSLTKUKKIHTGEKPYKCEECGKAFNQSSSLTK 

HKKJHTGEKPYKCEECGKAFNQSSTLIKMCKIHT 

REKPYKCEECGKAFHLSTHLTTHKILHTGEKPYR 

CRECGKAFNHSATLSSHKJOHSGEKPYECDKCG 

KAFISPSSLSRHEHHTGEKP 


3578 


A 


1725 


445 


RPRRRGTHHFSCVLGSFRVSAMFPRVSTFLPLRP 

LSRHPLSSGSPETSAAAIMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEK£NTKKDLLGI1KGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRJEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNIISDMKVARSATARV 

RSRPELRJOFDEGYDNYPGOEKTDDLKKRKNTFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHIEWFRNYFNEBCKDILK 

ESNIQFKLRPWKFLFRNN 


3579 


A 


1725 


445 


RPRRRGTHHFSC VLG SFRV S AMFPRV STFLPLRP 

LSRHPLSSGSPETSAAAMLLTVRHGTVRYRSSA 

LLARTKNNIQRYFGTNSVICSKKDKQSVRTEETS 

KETSESQDSEKENTKKDLLGIIKGMKVELSTVNV 

RTTKPPKRRPLKSLEATLGRLRRATEYAPKKRIEP 

LSPELVAAASAVADSLPFDKQTTKSELLSQLQQH 

EEESRAQRDAKRPKISFSNIISDMKVARSATARV 

RSRPELRJOFDEGYDNYPGOEKTDDLKKJIKNIFT 

GKRLNIFDMMAVTKEAPETDTSPSLWDVEFAKQ 

LATVNEQPLQNGFEELIQWTKEGKLWEFPINNEA 

GFDDDGSEFHEHIFLEKHLESFPKQGPIRHFMELV 

TCGLSKNPYLSVKQKVEHIEWFRNYFNEKKD1LK 

ESNIQFKLRPWKFLFRNN 


3580 


A 


3673 


1619 


LYCVAPYSRHLLGRMSHLPMKLLRKKIEKRNLK 
LRQRNLKFQGASNLTLSETQNGDVSEETMGSRK 
VKKSKQKPMNVGLSETQNGGMSQEAVGNDCVT 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A ^Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalantne, G=Glycine, H-Histidine, 
I-Isoleucine, K=Lysine, 1>= Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KSPQKST\^TNGEAAMQSSNSESKKKKKKXRK 

MVNDAEPDTICKAKTENKGKSEEESAETTKETEN 

NVEKPDNDEDESEVPSLPLGLTGAFEDTSFASLC 

NLVNENTLKAJKEMGFTNMTEIQHKSIRPLLEGR 

DLLAAAKTGSGKTLAFLIPAVELIVKLRFMPRNG 

TGVLILSPTRELAMQTFGVLKELMTHHVHTYGLI 

MGGSNRSAEAQKLGNGINIIVATPGRLLDHMQN 

TPGFMYKNLQCLVIDEADRILDVGFEEELKQIIKL 

LPTRRQTMLFSATQTRKVEDLARISLKKEPLYVG 

VDDDKANATVDGLEQGYWCPSEKRFLLLFTFL 

KXNRKKKLMVFFSSCMSVKYHYELL>Ti'IDLPVL 

AIHGKQKQNKR'll-l'FFQFCNADSGTLLCTDVAA 

RGLDIPEVDWIVQYDPPDDPKEYIHRVGRTARGL 

NGRGHALLILRPEELGFLRYLKQSKVPLSEFDFS 

WSK1SDIQSQLEKLIEKNYFLHKSAQEAYKSYIRA 

YDSHSLKQIFNVNNLNLPQVALSFGFKVPPFVDL 

NVNSNEGKQKKRGGGGGFGYQKTKKVEKSKIF 

J<Jdlb)l<JvobUoKQr on 


3581 


A 


23 


453 


LCRCICIKNITPHCLWDKVLSQFTYILDNLSNFMS 

HOTHSLRNSCLIRMDLLYWQFTIYTITFCFSHLSG 

RLTLSAQHISHRPCLLSYSLLFWKVHHLFLEGFPC 

SPRLDEMSFHQFPQHPVHVSVVHLPIVYKGSMT 

QVSPH 


3582 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

SNHLQDBaQKLYERJuKE 

PSIYEKLIQFCAIDELGTl^TsTPKDMFDPHGWSEDS 

YYEALAK^QKIEMDKXEKj\KKERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKRKSKWDSAI 

PVTTLAQPTILTTTATLPAVVWTTSASGSKTTVIS 

AVGTIVKKAKQ 


3583 


A 


3 


950 


TRGCGNKMAGKKNVLSSLAVYAEDSEPESDGEA 

GIEAVGSAAEEKGGLVSDAYGEDDFSRLGGDED 

GYEEEEDENSRQSEDDDSETEKPEADDPKDNTE 

AEKRDPQELVASFSERVRNMSPDEIKIPPEPPGRC 

oN nXQlJKi ylsJL YERJvIKEGMDMN YIIQRKKEFRN 

PS1YHEKLIQFCAIDELGTNYPKDMFDPHGWSEDS 

YYEALAKAQKJEMDKLEKAKXERTKIEFVTGTK 

KGTTTNATSTTTTTASTAVADAQKJRKSKWDSAI 

PVTTIAQPT1LTTTATLPAVVTVTTSASGSKTTVIS 

AVGTIVKKAKQ 


3584 


A 


3 


1139 


PGSTISSRADRLGAPVLAHPKMAERQEEQRGSPP 

LRAEGKADAEVKLILYHWTHSFSSQKVRLVIAE 

KALKCEEITOVSLPLSEHNEPWFMRLNSTGEVPV 

L1HGENIICEATQIIDYLEQTFLDERTPRLMPDKES 

IVTYyPRVQHYl^LLDSLPMDAYTHGClLHPEL^ 

DSMIPAYATTRIRSQIGl^SELKKI^EENPDLQE 

AYTAKOkTRI lf<iI£T I nTTHMVK'VT WU FlPT W\Tl 

DQVETELPRRNEETPEEGQQPWLCGESFTLADVS 

LAVTLHRLBCFLGFARRNWGNGIvRPNLETYYERV 

LI<OlKTFmVLGIWNNlLISAVLPTAl^^ 

KVLGTTLVVGLLAGVGYFAF^FRKRLGSMILA 

LRPRPNYF 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Asparlic Acid, 
E=Glutamic Acid, F=Phenylalanine, G==Glycine, H=Histidine, 
I=lsoIeucine, K^Lysine, Lr=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Argininc, S=Serine, 
T=Threoninc, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 


3585 


A 


1 


1777 


EIRHSPGSPAFAPSSRATAICPRAARAPATLLLALG 

AVLWPAAGAWELT1LHTNDVHSRLEQTSEDSSK 

CVNASRCMGGVARLFTKVQQIRRAEPNVLLLDA 

GDQYQGTIWFTVYKGAEVAHFMNALRYDAMA 

LGNHEFDNGVEGLIEPLLKJEAfCFPlLSANIKAKGP 

LASQISGLYLPYKVLPVGDEVVGIVGYTSKETPF 

LSNPGTNLVFEDEITALQPEVDKLKTLNVNKIIAL 

GHSGFEN4DKLIAQKVRGVDVVVGGHSNTFLYT 

GNPPSKEVPAGKYPFIVTSDDGRKVPVVQAYAF 

GKYLGYLKIEFDERGNVISSHGNPILLNSS1PEDPS 

IKADINKWRIKLDNYSTQELGKTIVYLDGSSQSC 

RFRECNMGNLICDAM1NKNLRHTDEMFWNHVS 

]V1^11_» IN VJVJOi Ivor llJrIlvJNINlj 111 W-CiNLAA VL.JrrVjVj 

TFDLVQLKGSTLKKAFEHSVHRYGQSTGEFLQV 

GGIHVVYDLSRKPGDRVVKLDVLCTKCRVPSYD 

PLKMDEVYKVILPNFLANGGDGFQMIKDELLRH 

DSGDQDINVVSTYISKMKVIYPAVEGRJKFSTGS 

HCHGSFSLIFLSLWAVIFVLYQ 


jjoo 


A 




ft C i 


I QMVTW/I CPf"\l l^ni^M Cl/I Dni/i XICX/AQCOC A rvr-c 
JL»oNl\JLJVL,or^LISJJJkNolS^ 1 fc, 

MVRTLERKLEAKMrKEESDYHDLESVVQQVEQN 

LELMTKRAVKAENHVVKLKQEISLLQAQVSNFQ 

RENEALRCGQGASLTVVKQNADVALQNLRVVM 

NSAQASIEQLVSGAETLNLVAEILKS1DR1SEVKD 

EEEDS 


3587 


A 


88 


1639 


GCVGRGLPLPPRHPTPPSSSSSPFVLLAFLLLVRL 

DPAVSGKMAAPRPPPARLSGVMVPAP1QDLEAL 

RALTALFKEQRNRETAPRTIFQRVLDILKKSSHA 

VELACRDPSQVENLASSLQLITECFRCLRNACIEC 

SVNQNS1RNLDTIGVAVDLILLFRELRVEQESLLT 

AFRCGLQFLGNIASRNEDSQSIVWVHAFPELFLS 

CLNHPDKKIVAYSSMILFTSLNHERMKELEENLN 

IAIDV1DAYQKHPESEWPFLIITDLFLKSPELVQA 

MFPKLNNQERVTLLDLMIAK1TSDEPLTKDDIPVF 

LRHAELIASTFVDQCKTVLKLASEEPPDDEEALA 

TTRI T DVT PFMTVMTFI 1 HV1 OVRPfiT T FUVTHT 

LRVIHVAGKETTNIFSNCGCVRAEGDISNVANGF 

KSHLIRLIGNLCYKNKDNQDKVNELDGIPLILDN 

CNISDSNPFLTQWVIYAIRNLTEDNSQNQDLIAK 

MEEQGLADASLLKKVGFEVEKKGEKLILKSTRD 

TPKP 


3588 


A 


3 


1462 


DSPRNRFEILGRPTRTPTRPGPRPAMEDLDALLSD 

LETTTSHMPRSGAPKERPAEPLTPPPSYGHQPQT 

GSGESSGASGDKDHLYSTVCKPRSPKPAAPAAPP 

FSSSSGVLGTGLCELDRLLQELNATQFNITDEIMS 

QFPSSKVASGEQKEDQSEDKKRPSLPSSPSPGLPK 

ASATSATLELDRLMASLSDFRVQNHLPASGPTQP 

PWSSTNEGSPSPPEPTGKGSLDTMLGLLQSDLSR 

RGVPTQAKGLCGSCNKPIAGQVVTALGRAWHPE 

HFVCGGCSTALGGSSFFEKDGAPFCPECYFERFSP 

RCGFCNQPIRHKMVTALGTHWHPEHFCCVSCGE 

PFGDEGFHEREGRPYCRRDFLQLFAPRCQGCQGP 

ILDNYISALSALWHPDCFVCRECFAPFSGGSFFEH 

EGRPLCENHFHARRGSLCATCGLPVTGRCVSAL 

GRRFHPDHFTCTFCLRPLTKGSFQERAGKPYCQP 

CFLKLFG 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Gfutamic Acid, F=PhcnylaIanine, G=Gtycine, H=Histidine, 
l=Isolcucine, K=Lysine, L=Leutine, M=Methionine, 
N=Asparaginc, P=Proline, Q-GJutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 


3589 


A 


226 


6793 


SPPKKSRKCNLSFRLLSAERWRFFLLILMEMPRKP 

RLTLFVQRRIENIATEREFDPEEFYYLLEAAEGHA 

KEGQGIKTDIPRYIISQLGLNKDPLEEMAHLGNY 

DSGTAETPETDESVSSSNASLKLRRJCPRESDFETI 

KLISNG A YG A V YFVRHKESRQRFAMKKINKQNL 

ILRNQIQQAFVERDILTFAENPFVVSMYCSFETRR 

HLCMVMEYVEGGDCATLMKNMGPLPVDMARM 

YFAETVLALEYLHNYGIVHRDLKPDNLLVTSMG 

HIKLTDFGLSKVGLMSMTTNLYEGHIEKDAREFL 

DKQVCGTPEYIAPEVILRQGYGKPVDWWAMGII 

LYEFLVGCVPFFGDTPEELFGQVISDEINWPEKDE 

APPPDAQDLITLLLRQNPLERLGTGGAYEVKQHR 

FFRSLDWNSLLRQKAEFIPQLESEDDTSYFDTRSE 

KYHHMETEEEDDTNDEDFNVEIRQFSSCSHRFSK 

VFSSIDRJTQNSAEEKEDSVDKTKSTTLPSTETLS 

WSSEYSEMQQLSTSNSSDTESNRHKLSSGLLPKL 

AISTEGEQDEAASCPGDPHEEPGKPALPPEECAQ 

EEPEVTTPASTISSSTLSVGSFSEHLDQINGRSECV 

DSTDNSSKPSSEPASHMARQRLESTEKKKISGKV 

TKSLSASALSLMIPGDMFAVSPLGSPMSPHSLSSD 

PSSSRDSSPSRDSSAASASPHQPIVIHSSGKNYGFT 

IRAIRVYVGDSD1YTVHHIVWNVEEGSPACQAGL 

KAGDLITHINGEPVHGLVHTEVIELLLKSG>?KVSI 

TTTPFENTSIKTGPARJWSYKSRMVRRSKKSKXK 

ESLERRRSLFKKLAKQPSPLLHTSRSFSCLNRSLS 

SGESLPGSPTHSLSPRSPTPSYRSTPDFPSGTNSSQ 

SSSPSSSAPNSPAGSGHIRPSTLHGLAPKLGGQRY 

RSGRRKSAGNIPLSPLARTPSPTPQPTSPQRSPSPL 

LGHSLGNSKIAQAFPSBCMHSPPTIVRHIVRPKSAE 

PPRSPLLKRVQSEEKLSPSYGSDKKHLCSRKHSL 

EVTQEEVQREQSQREAPLQSLDENVCDVPPLSRA 

RPVEQGCLKRPVSRKVGRQESVDDLDRDKLKAK 

VVVKKADGFPEKQESHQKFHGPGSDLENFALFK 

LEEREKKVYPKAVERSSTFENKASMQEAPPLGSL 

LKDALHKQASVRASEGAMSDGPVPAEHRQGGG 

DFRRAPAPGTLQDGLCHSLDRGISGKGEGTEKSS 

QAKELLRCEKLDSKLANIDYLRKKMSLEDKEDN 

LCPVLKPKMTAGSHECLPGNPVRPTGGQQEPPPA 

SESRAFVSSTHAAQMSAVSFVPLKALTGRVDSGT 

EKPGLVAPESPVRKSPSEYKLEGRSVSCLEPIEGT 

LDIALLSGPQ ASKTELPSPESAQSPSPSGD VRAS V 

PPVLPSSSGKKNDTTSARELSPSSLKMNKSYLLEP 

WFLPPSRGLQNSPAVSLPDPEFKRDRKGPHPTAR 

SPGTVMESNPQQREGSSPKHQDHTTDPKLLTCLG 

QNLHSPDLARPRCPLPPEASPSREKPGLRESSERG 

PPTARSERSAARADTCREPSMELCFPETAKTSDN 

SKNLLSVGRTHPDFYTQTQAMEKAWAPGGKTN 

HKDGPGEARPPPRDNSSLHSAGIPCEKELGKVRR 

GVEPKPEALLARRSLQPPGIESEKSEKLSSFPSLQ 

KDGAKEPERKEQPLQRHPSSIPPPPLTAKDLSSPA 

ARQHCSSPSHASGREPGAKPSTAEPSSSPQDPPKP 

VAAHSESSSHKPRPGPDPGPPKTKHPDRSLSSQK 

PSVGATKGKEPATQSLGGSSREGKGHSKSGPDVF 

PATPGSQNKASDGIGQGEGGPSVPLHTDRAPLDA 

KPQPTSGGRPLEVLEKPVHLPRPGHPGPSEPADQ 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
.-.nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
£=Clutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
l-lsoleucinc, K= Lysine, L= Leucine, M=Mcthionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon y /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KJLSAVGEKQTLSPKHPKPSTVKDCPTLCKQTDN 

RQTDKSPSQPAANTDRRAEGKKCTEALYAPAEG 

DKLEAGLSFVHSENRLKGAERPAAGVGKGFPEA 

RGKGPGPQKPPTEADKPNGMKRSPSATGQSSFRS 

TALPEKSLSCSSSFPETRAGVREASAASSDTSSAK 

AAGGMLELPAPSNRJDHRKAQPAGEGRTHMTKS 

DSLPSFRVSTLPLESHHPDPNTMGGASHRDRALS 

VTATVGETKGKDPAPAQPPPARKQNVGRDVTKP 

SPAPNTDRPISLSNEKDFWRQRRGKESLRSSPHK 

KAL 


3590 


A 


3 


935 


RATTRPKNEVQDYVSVEYLSPHMGGTDPFKYSY 

PPLVDDDFQTPLCENGPITSEDETSSKEDIESDGK 

ETLETISNEEQTPLLKKINPTESTSKAEENEKVDS 

KVKAFKXPLSVFKGPLLHISPAEELYFGSTESGEK 

KTLIVLTNVTKNIVAFKVRTTAPEKYRVKPSNSS 

CDPGASVDIVVSPHGGLTVSAQDRFLIMAAEME 

QSSGTGPAELTQFWKEVPRNKVMEHRLRCHTVE 

SS KPNTLTLKDNAFNMSDKTSEDICLQLSRLLES 

NRKLEDQVQRCIWFQQLLLSLTMLLLAFVTSFFY 

LLYS 


3591 


A 


303 


2 


GGSWGPLCPVSPAMSLSDPGLGYHPTCWTLRWP 

PLCSLHALHVFHCLFSSRLGTPVSPRLAMDPNCS 

CEAGGSCACAGSCKCKKCKCTSCKKSCCSCCPL 


3592 


A 


1052 


1779 


GKTMMRKMLLAAALSVTAMTAHADYQCSVTP 

RDDVIVSPQTVQVKGENGNLVJTPDGNVMYNGK 

O YSLN A AOREO AKDYO AELRSTLPWTDFG AK SR 

VEKARJALDKIIVQEMGESSKMRSllLTKLDAQVK 

EQMNRJIETRSDGLTFHYKAIDQVRAEGQQLVNQ 

AMGGILQDSINEMGAKAVLKSGGNPLQNVLGSL 

GGLQSSJQTEWT<JCQEKI)FQQFGFCiDVCSRVVTLE 

DSRKALVGNLK 


3593 


A 


3 


1837 


LSFEKVDIQTDNDLTI<£MYEGKE1WSFELQRDFS 

QETDFSEASLLEKQQEVHSAGN1KKEKSNTIDGT 

VKDETSPVEECFFSQSSNSYQCHTITGEQPSGCTG 

LGKSISFDTI<XVKHEIINSEERPFKCEELVEPFRCD 

SQLIQHQENNTEEKPYQCSECGKAFS1NE1CLIWH 

QRLHSGEKPFKCVECGKSFSYSSHYITHQTIHSGE 

KJ^YQCKMCGKAFSVNGSLSRHQRIHTGEKPYQC 

KECGNGFSCSSAYITHQRVHTGEKPYECNDCGK 

AFNGNAJKLIQHQRIHTGEKPYECNECGKGFRCSS 

QLRQHQSIHTGEKPYQCKECGKGFNNNTKLIQH 

QRJHTASLAEQLFKASGNHPNWGCCLTISSPGPS 

VYGPI<MNMRGAPNSRLAGGREKRTQDTDFGQC 

SFLPSHSPSCFEPWNVTDYDSSWYRQKQVLSGV 

WSSPLSILFXPRTLIRISIHIQEMDTPGEIvlLMTGR 

GSLGPTLTTEAPAAAQPGKQGPPGTGRCLQAPGT 

EPGEQTPEGARELSPLQESSSPGGVKAEEEQRAG 

AEPGTRPSLARSDDNDHEVGALGLQQGKSPGAG 

NPEPEQDCAA.RAPVRAEAVRRMPPGAEAGSVVL 

DD 


3594 


A 


39 


261 


IvAAMMDTSRVQPIKLAIVIKVLGRTGSQGQCTQ 

VRVEFMDDTSRSIIRSVKGPVREGDVLTLLESERE 

ARRLR 


3595 


A 


973 


68 


GRVGTKHQMADDAGAAGGPGGPGGPGMGNRG 
GFRGGFGSGIRGRGRGRGRGRGRGRGARGGKAE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G-Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucinc, M-Mcthionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *-Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










DKEWMPVTKLGRLVKDMKJKSLEEIYLFSLPIKE 
SEIIDFFLGASLKDEVLKIMPVQKQTRAGQRTRF 

KAF V AlLrL) Y JNLxii V uLu V rvLoIsJc* V A 1 AIKUAIILA 

KLS1VPVRRGYWGNKIGKPHTVPCKVTGRCGSV 
LVRLIPAPRGTGIVSAPVPKKLLMMAGIDDCYTS 
ARGCTATLGNFAKATFDAISKTYSYLTPDLWKE 
TVFTKSPYQEFTDHLVKTHTRVSVQRTQAPAVA 
TT 


3596 


A 


106 


2960 


DERRVGAADMFGRSRSWVGGGHGKTSRNIHSL 

DHLKYLYHVLTKNTTVTEQNRNLLVETIRSITEIL 

IWGDQNDSSVFDFFLEKNMFVFFLNILRQKSGRY 

VCVQLLQTLNILFENISHETSLYYLLSNNYVNSII 

VHKFDFSDEEIMAYYISFLKTLSLKLNNHTVHFF 

YNEHTNDFALYTEAIKFFNHPESMVRIAVRTITL 

NVYKVSLDNQAMLHYIRDKTAVPYFSNLVWFIG 

SHVIELDDCVQTDEEHRNRGKLSDLVAEHLDrIL 

HYLNDILIINCEFLNDVLTDHLLNRLFLPLYVYSL 

ENQDKGGERPKISLPVSLYLLSQVFLIIHHAPLVN 

SLAEVILNGDLSEMYAKTEQDIQRSSAKPSIRCFI 

KPTETLERSLEMNKHKGKRRVQKRPNYKNVGEE 

EDEEKGPTEDAQEDAEKAKGTEGGSKGIKTSGES 

EEIEMVIMERSKLSELAASTSVQEQNTTDEEKSA 

AATCSESTQWSRPFLDMVYHALDSPDDDYHALF 

VLCLLYAMSHNKGMDPEKLERIQLPVPNAAEKT 

TYNHPLAERLIRIMNNAAQPDGKIRLATLELSCL 

LLKQQVLMSAGCIMKDVHLACLEGAREESVHLV 

RHFYKGEDIFLDMFEDEYRSMTMKPMNVEYLM 

MDASILLPPTGTPLTGIDFVKRLPCGDVEKTRRAI 

RVFFMLRSLSLQLRGEPETQLPLTREEDLIKTDDV 

LDLNNSDLIACTVITKDGGMVQRSLAVDIYQMS 

LVErDVoKLOWG V VKrACjLLQjJMi^V lUVbDlJo 

RALNITIHKPASSPHSKPFPILQATFIFSDHIRCIIAK 

HOT A T/T1D ADD A/TVA/f/^D T A ATT FIT DTrVDTTCWT (~l 

FGLGSSTSTQHLPFRFYDQGRRGSSDPTVQRSVF 
ASVDKVPGFAVAQCINEHSSPSLSSQSPPSASGSP 
SGSGSTSHCDSGGTSSSSTPSTAQSPAGIGHVTQ 


3597 


A ' 


427 


277 


GVRRIQHHWAQMHECNVHTYASLFCLFLLHTG 
KLCCLNSHRHFHCIKYSK 




A 


l 


DUO 


MRELDQRTEDKKAEIDILAAEYISTVKTLSPDQR 
VERLQKIQNAYSKCKEYSDDKVQLAMQTYEMV 
DKHIRRLDADLARFEADLKDKMEGSDFESSGGR 
GLKKGRGQKEKRGSRGRGRRTSEEDTPKKKKH 
KGG 


3599 


A 


2 


3907 


KTITALAFSPDGKYLVTGESGHMPAVRVWDVAE 

HSQVAELQEHKYGVACVAFSPSAKYIVSVGYQH 

DM1VNVWAWKKNIVVASNKVSSRVTAVSFSED 

CSYFVTAGNRHIKFWYLDDSKTSKVNATVPLLG 

RSGLLGELRN^FTDVACGRGBCKADSTFCITSSG 

T T PPPQDPRT T TWWVFT P WPPWDOMH APT PP 

SSFITCSSDNTIRLWNTESSGVHGSTLHRNILSSDL 

IKUYVDGNTQALLDTELPGGDKADASLLDPRVGI 

RSVCVSPNGQHLASGDRMGTLRVHELQSLSEML 

KVEAHDSEILCLEYSKPDTGLKLLASASRDRLIH 

VLDAGREYSLQQTLDEHSSSITAVKFAASDGQVR 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A-Alaninc OCystcine, D=Aspartic Acid, 
E-Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidtne, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V= Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\= possible nucleotide insertion 










M1SCGADKSIYFRTAQKSGDGVQFTRTHHVVRK 

TTLYBMDVEPSWKYTAIGCQDRNIR1FNISSGKQ 

KKLFKGSQGEDGTLIKVQTDPSGIYIATSCSDKNL 

SIFDFSSGECVATMFGHSEIVTGMKFSNDCKHLIS 

VSGDSCIFVWRLSSEMTISMRQRLAELRQRQRGG 

KQQGPSSPQRASGPNRHQAPSMLSPGPALSSDSD 

KEGEDEGTEEELPALPVLAKSTKKALASVPSPAL 

PRSLSHWEMSRAQESVGFLDPAPAANPGPRRRG 

RWVQPGVELSVRSMLDLRQLETLAPSLQDPSQD 

SLAIIPSGPRKHGQEALETSLTSQNEKPPRPQASQ 

PCSYPH11RLLSQEEGVFAQDLEPAPIEDGIVYPEP 

SDNPTMDTSEFQVQAPARGTLGRVYPGSRSSEK 

HSPDSACSVDYSSSCLSSPEHPTEDSESTEPLSVD 

GISSDLEEPAEGDEEEEEEEGGMGPYGLQEGSPQ 

TPDQEQFLKQHFETLASGAAPGAPVQVPERSESR 

SISSRFLLQVQTRPLREPSPSSSSLALMSRPAQVPQ 

ASGEQPRGNGANPPGAPPEVEPSSGNPSPQQAAS 

VLLPRCRLNPDSSWAPKRVATASPFSGLQKAQS 

VHSLVPQERHEASLQAPSPGALLSREIEAQDGLG 

SLPPADGRPSRPHSYQNPTTSSMAKISRSISVGEN 

LGLVAEPQAHAP1RVSPLSKLALPSRAHLVLDIPK 

PLPDRPTLA AFSP VTKGRAPGEAEKPG FP VG LGK 

/\rto 1 1 LRWAtLUtu 1 1 rivrK I fcL^AHrOroorOA 

QQLP VSSLFQGPEN LQPPPPEKTPN PMECTKPG A 

ALSQDSEPAVSLEQCEQLVAELRGSVRQAVRLY 

HSVAGCKMPSAEQSR1AQLLRDTFSSVRQELEAV 

AGAVLSSPGSSPGAVGAEQTQALLEQYSELLLRA 

VERRMERKL 


3600 


A 


1688 


916 


IPGST1SCSMALCEAAGCGSALLWPRLLLFGDSIT 
QFSFQQGGWGASLADRLVRKCDVLNRGFSGYN 

TPWAK"fTl PPT IPVfTMQT TMP\/ A x/TTPPn A "MT^C A I 

KDENPKQHIPLEEYAANLKSMVQYLKSVDIPENR 
VTT TTPTPT CFTAWFPOrnnnPRTT MPT isi^vvnpv 

ANACLQVAQDCGTDVLDLWTLMQDSQDFSSYL 
SDGLHLSPKGNEFLFSHLWPLIEKKVSSLPLLLPY 
WRDVAEAKPELSLLGDGDH 


3601 


A 


44 


223 


VHFPLIPQLAKCFWTMNRAARNKSEKRYYSEFL 
Q1AHLFNYGLSSFLREFIIFL1KLLQ 


3602 


A 


37 


1124 


VPKPASGKRRLEFRPQDSKACAATPHSPGRITSR 
TRGSQKVRSVPPRLPWAQASASTDWEGLRGVPG 
PALRRENFLEAAASGRSGRTPTGGVGFRDVGGP 
HFPIPPAAHFLWCNLHTPRRPACNAPWHSPVGEI 
SPPPRESQLRRDPEVHFESPA HPLGFRLLPGRGLP 

ATsIAVTVFTA AMA APRfYIP^HlVPT K'PQP^Tn^^P 

TRTPVPTVSLASRELPVSSWQVTEPSSKNLWEQI 
CKEYEAEQPPFPEGYKVKQEPVITVAPVEEMLFH 

PKEYLETFIFPVLLPGMASLLHQAKKEKCFEVVL 
QMTPSGGKACVWGHLPSSSHTI 


3603 


A 


286 


587 


NISNKAEVSSHPSVISHSMDSFGQPRPEDNQSVLR 

RMQKKYWKTKQWIKATGKKEDEHLVASDAEL 

DAKLEVFHSVQETCTELLKIIEKYQLRLNGMKS 


3604 


A 


103 


2440 


QPRPvRVFPAAGRGPGRKCSQWGRQASVSFEDVT 

VDFSKEEWQHLDPAQRRLYWDVTLENYSHLLS 

VGYQIPKSEAAFKLEQGEGPWMLEGEAPHQSCS 
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NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Pheny!alanine, G=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N-Asparagine, P=ProIine, Q^GIutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










GEAIGKMQQQGrPGGIFFHCERFDQPIGEDSLCSl 

LEELWQDNDQLEQRQENQNNLLSHVKVLIKERG 

YEHKNIEKHHVTTKLVPSIKRLHNCDTILKHTLN 

SHNHNRNSATKNLGKIFGNGNNFPHSPSSTKNEN 

AKTGANSCEHDHYEKHLSHKQAPTHHQKIHPEE 

KLYVCTECVMGFTQKSHLFEHQRIHAGEKSREC 

DKSNKVFPQKPQVDVHPSVYTGEKPYLCTQCGK 

VFTLKSNL1THQK1HTGQKPYKCSECGKAFFQRS 

DLFRHLRIHTGEKPYECSECGKGFSQNSDLSIHQ 

KTHTGEKHYECNECGKAFTRKSALRMHQRIHTG 

EKPYVCADCGKAFIQKSHFNTHQRIHTGEKPYEC 

SDCGKSFTKKSQLHVHQRIHTGEKPYICTECGKV 

FTHRTNLTTHQKTHTGEKPYMCAECGKAFTDQS 

NLIKHQKTHTGEKPYKCNGCGKAFIWKSRLK1H 

QKSHIGERHYECKDCGKAFIQKSTLSVHQRIHTG 

EKPYVCPECGKAFIQKSHFIAHHRIHTGEKPYECS 

DCGKCFTKKSQLRVHQKIHTGEKPNICAECGKAF 

TDRSNLITHQKIHTREKPYECGDCGKTFTWKSRL 

NIHQKSHTGERHYECSKCGKAFIQKATLSMHQII 

HTGKKPYACTECQKAFTDRSNLIKHQKMH 

RYKASD 


3605 


A 


3 


322 


SFRMSGRGKGGKGLGKGGAKRHRKVLRDNIQG1 
TKPAIRRLARRGGVKRISGLIYEETRGVLKVFLEN 
VIRDAVTYTEHAKRKTVTAMDVVYALKRQGRT 
LYGFGG 


3606 


A 


1 


1749 


VPVTAEAKLMGFTQGCVTFEDVAIYFSQEEWGL 

LDEAQRLLYRDVMLENFALITALVCWHGMEDE 

ETPEQSVSVEGVPQVRTPEASPSTQKIQSCDMCV 

PFLTD1LHLTDLPGQELYLTGACAVFHQDQKHHS 

AEKPLESDMDKASFVQCCLFHESGMPFTSSEVG 

KDFLAPLGILQPQAIANYEKPNKISKCEEAFHVGI 

SHYKWSQCRRESSHKHTFFHPRVCTGKRLYESS 

KCGKACCCECSLVQLQRVHPGERPYECSECGKS 

FSQTSHLNDHRRIHTGERPYVCGQCGKSFSQRAT 

LIKHHRVHTGERPYECGECGKSFSQSSNLIEHCRI 

HTGERPYECDECGKAFGSKSTLVRHQRTHTGEK 

PYECGECGKLFRQSFSLVVHQRIHTTARPYECGQ 

/**»/""* i/"o cot T/rri irwjir\i tuto/™* a Dm?Dr , nT?p/^i/'ct?OA 

CGKbr oLKCGLiQriljLlHDG ARrr JtCDbCGKorbv^ 

RTTLNKIfflKVHTAERPYVCGECGKAFMFKSKL 

VRHQRTHTGERPFECSECGKFFRQSYTLVEHQKI 

HluLKr Y UUul^OJvbrll^Koobiyriy V VrllUJc.KJr 
YECGKCGKSFTQHSGLILHRKSHTVERPRDSSKC 

Oivr i oJrivoINl V 


3607 


A 


92 


331 


AMAGPGPGPGDPDEQYDFLFKLVLVGDASVGKT 
CWQRFKTGAFSERQGSTIGVDFTMKTLEIQGKR 
VKLQIWDTAGQER 


3608 


A 


545 


379 


AIKGYIHLSAPRNRYMHTTASNGRMLFMKVTM 
YMRRGVQIMGWSVRMAFMACFTQ 


3609 


A 


118 


873 


VWMAWQVSLLELEDRLQCPICLEVFKESLMLQC 

Uxlo Y LJ^LrCL. V 0L0 Y riLrU 1 IV V KLrMt W^VV Dvjo 

SSLPWSLAWVIEAXRLPGDPEPKVCVHHRNPLS 
LFCEKDQELICGLCGLLGSHQHHPVTPVSTVCSR 
MKJEELAALFSELKQEQKKVDELIAKLVKNRTRIV 
NESDVFSWVIRREFQELRHPVDEEKARCLEGIGG 
HTRGLVASLDMQLEQAQGTRERLAQAECVLEQF 
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NO: 
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nucleotide 
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corresponding 

to first amino 

acid residue of 

peptide 
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Predicted end 
nucleotide 
location 
Lurrci ponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!aninc C=Cysteine, D=Aspar(ic Acid, 
E=Glutamic Acid, ^Phenylalanine, C=Glycine, H-Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
wwisparaginc, r — r ronne, v£ viiuianiinc, n — /\rginine, ocrine* 
T=Threonine, V=Valine, W^Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










GNEDKHEFIWKFHSMASR 


3610 


A 


2 


987 


DPRVRPPLLQPPPPLLPRLV1LKMAPLDLDKYVE1 

ARLCKYLPENDLKRLCDYVCDLLLEESNVQPVS 

TPVTVCGDIHGQFYDLCELFRTGGQVPDTNYIFM 

GDFVDRGYYSLETFTYLLALKAKWPDRJTLLRG 

NHESROITOVYGFYDECOTKYGNANAWRYrTlC 

VFDMLTVAALIDEQILCVHGGLSPDIKTLDQIRTI 

ERNQE1PHKGAFCDLVWSDPEDVDTWAISPRGA 

GWLFGAKVTNEFVHINNLKLICRAHQLVIIEGYK 

FMFDEKLVTVWSAPNYCYRCGNIASIMVFKDVN 

TREPKLFRAVPDSERVIPPRTTTPYFL 


3611 


A 


2459 


869 


AEKMTAELI^AIVIALAPWGPVKVKKEEEEEENF 

PGQASSQQVHSENIKVWAPVQGLQTGLDGSEEE 

EKGQNISWDMAVVLKATQEAPAASTLGSYSLPG 

TLAKSEILETHGTMNFLGAETKNLQLLVPKTEIC 

EEAEKPLIISERJQKADPQGPELGEACEKGNMLK 

RQRJKREK1GDFRQVIVNDCHLPESFKEEENQKCK 

KSGGKYSLNSGAVKNPKTQLGQKPFTCSVCGKG 

FSQSANLVVHQRIHTGEKPFECHECGKAFIQSAN 

LVVHQRIHTGQKPYVCSKCGKAFTQSSNLTVHQ 

KIHSLEKTFKCNECEKAFSYSSQLARHQKVH1TE 

DCGKAFTQSANLIVHQRSHTGEKPYECKECGKA 
FSCFSHLIVHQR1HTAEKPYDCSECGKAFSQLSCL 
IVHQRJHSGDLPYVCNECGKAFTCSSYLLIHQRJH 
NGEKPYTCNECGKAFRQRSSLTVHQRTHTGEKP 
YECEKCGAAFISNSHLMRHHRTHLVE 


3612 


A 


318 


2245 


SPMAEAALVNTPQIPMVTEEFVKPSQGHVTFEDI 

AVYFSQEEWGLLDEAQRCLYHDVMLENFSLMA 

SVGCLHG1EAEEAPSEQTLSAQGVSQARTPKLGP 

SIPNAHSCEMCILVMKDILYLSEHQGTLPWQKPY 

TSVASGKWFSFGSNLQQHQNQDSGEKHIRKEESS 

ALLLNSCKIPLSDNLFPCKDVEKDFPTBLGLLQHQ 

TTHSRQEYAHRSRETFQQRRYKCEQVFNEKVHV 

TEHQRVHTGEKAYKRREYGKSLNSKYLFVEHQR 

TIWAEKPYVCmCGKSFLHKQTLVGHQQRIHTRE 

RSYVCIECGKSLSSKYSLVEHQRTHNGEKPYVCN 

VCGKSFRHKQTFVGHQQRIHTGERPYVCMECGK 

SFIHSYDRJRHQRVHTGEGAYQCSECGKSFIYKQ 

SLLDHHRIHTGE11PYECKECGKAFIHKKRLLEHQ 

R1HTGEKPYVCIICGKSFIRSSDYMRHQRIHTGER 

AYECSDCGKAFISKOTLLKHHKrHTRERPYECSE 

CGKGFYLEVKLLQHQRIHTREQLCECNECGKVF 

SHQKRLLEHQKVHTGEKPCECSECGKCFRHRTS 

LIQHQKVHSGERPYNCTACEKAFIYKNKLVEHQ 

WHTGEKPYECGKCGKAFNKJlYSLVlvHQKVHIT 

EEP 


3613 


A 


817 


3345 


NQSHPDSETVTVEGGRRKMKSNQERSNECLPPK 

KREIPATSRSSEEKAPTLPSDNHRVEGTAWLPGN 

PGGRGHGGG1WGPAGTSVELGLQQGIGLHKALS 

TGLDYSPPSAPRSVPVATTLPAAYATPQPGTPVSP 

VQYAHLPHTFQFIGSSQYSGTYASFIPSQLIPPTAN 

PVTSAVASAAGATTPSQRSQLEAYSTLLANMGS 

LSQTPGHKAEQQQQQQQQQQQQQQQQQQQQQ 

QQQHQQQQQQQQQQQQQQHLSRAPGLITPGSPP 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, C^Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










PAQQNQYVHISSSPQNTGRTASPPAIPVHLHPHQ 

TMIPHTLTLGPPSQVVMQYADSGSHFVPREATK 

KAESSRLQQAIQAKEVLNGEMEKSRRYGAPSSA 

DLGLGKAGGKSVPHPYESRHVVVHPSPSDYSSR 

DPSGVRASVMVLPNSNTPAADLEVQQATHREAS 

PSTLNDKSGLHLGKPGHRSYALSPHTVIQTTHSA 

SEPLPVGLPATAFYAGTQPPVIGYLSGQQQAITY 

AGSLPQHLVIPGTQPLLIPVGSTDMEASGAAPAIV 

TSSPQFAAVPHTFVTTALPKSENFNPEALVTQAA 

YPAMVQAQIHLPVVQSVASPAAAPPTLPPYFMK 

GSIIQLANGELKKVEDLKTEDFIQSAEISNDLKIDS 

STVERIEDSHSPGVAV1QFAVGEHRAQVSVEVLV 

EYPFFVFGQGWSSCCPERTSQLFDLPCSKLSVGD 

VCISLTLKNLKNGSVKKGQPVDPASVLLKHSKA 

DGLAGSRHRYAEQENGINQGSAQMLSENGELKF 

PEKMGLSAAPFLTKIEPSKPAATRKRRWSAPESR 

KLEKSEDEPPLTLPKPSL1PQEVKIC1EGRSNVGK 


3614 


A 


3 


114 


FFESRLRCKCCEPRGSWARFGCWRLQPEFKPKQ 
LEG 


3615 


A 


3 


1603 


DAWALTNQFSDSKQHIEVLKESLTAKEQRAAILQ 

TEVDALRLRLEEKETMLNKKTKQIQDMAEEKGT 

QAGEIHDLKDMLDVKERKVNVLQKKIENLQEQL 

RDKEKQMSSLKERVKSLQADTTNTDTALTTLEE 

ALAEKERT1ERLKEQRDRDEREKQEEIDNYKKDL 

KDLKEKVSLLQGDLSEKEASLLDLKEHASSLASS 

GLKKDSRLKTLEIALEQKKEECLKMESQLKKAH 

EAALEARASPEMSDRIQHLEREITRYKDESSKAQ 

AEVDRLLEILKEVENEKNDKDKKIAELESLTSRQ 

VKDQNKKVANLKHKEQVEKKKSAQMLEEARRR 

EDNLNDSSQQLQDSLRKKDDRIEELEEALRESVQ 

ITAEREMVLAQEESARTNAEKQVEELLMAMEKV 

KQELESMKAKLSSTQQSLAEKETHLTNLRAERR 

KHLEEVLEMKQEALLAAISEKDANIALLELSSSK 

KKTQEEVAALKREKDRLVQQLKQQTQNRMKLM 

ADNYEDDHFKSSHSNQTNHKPSPDQDEEEGIWA 


3616 


A 


244 


1420 


RRRWRARGGLVPTLAWAEATGAYVPGRDKPDL 

PTWKRNFRSALNRKEGLRLAEDRSKDPHDPHKJ 

YEFVNSGVGDFSQPDTSPDTNGGGSTSDTQEDIL 

DELLGNMVLAPLPDPGPPSLAVAPEPCPQPLRSPS 

LDNPTPFPNLGPSENPLKRLLVPGEEWEFEVTAF 

YRGRQVFQQTISCPEGLRLVGSEVGDRTLPGWP 

VTLPDPGMSLTDRGVMSWRHVLSCLGGGLAL 

WRAGQWLWAQRLGHCHTYWAVSEELLPNSGH 

GPDGEVPKDKEGGVFDLGPFIVGSLGPPDLITFTE 

GSGRSPRYALWFCVGESWPQDQPWTKRLVMVK 

WPTCLRALVEMARVGGASSLENTVDLfflSNSHP 

LSLTSDQYKAYLQDLVEGMDFQGPGES 


3617 


A 


852 


304 


RGGLLSKMARVLKAAAANAVGLFSRLQAPIPTV 
RASSTSQPLDQVTGSVWNLGRLNHVAIAVPDLE 

KAAAr I JsJNJULOAi^/ VoiSA VrXJ^riO vo V vr VNIAj 

NTKMELLHPLGRDSPIAGFLQKNKAGGMHH1C1E 
VDNINAAVMDLKXKKIRSLSEEVKIGAHGKPVTF 
LHPKDCGGVLVELEQA 


3618 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 
DDDMEGDEAWRCTLSANMYVDEILVWCASEL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G^CIycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Lcucinc, M-Methionine, 
N=Asparagine, P«=Proline, Q=Clutamine, R-Arginine, S^Serine, 
T=Threonine, V= Valine, \V=Tryptop ha n, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=p0ssible nucleotide insertion 










NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKJDLHPRDIDAFWLQRQL 

SRFYDDArVSQKKADEVLElLKTASDDRECENQL 

VLLLGFNTFDFIKVLRQHRMMILYCTLLASAQSE 

AEKERIMGKMEADPELSKFLYQLHETEKJEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDL VFTQG SHFMANKRCQLPDGSFRRQRK 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTm^ALMCMLREIGKHINMDGTINVDDFKIIYl 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEEISATQIIVCTPEKWDIITRKGGERTYTQLV 

RLIILDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPVPLEQTYVGITEKKAIKRFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLY1RMLRSPTLYGISHDDLKGD 

PLLDQRRLDL V HTA A LMLDKNNL VK Y DKKTGN 

FQVTELGRJASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESIEEPSAKINVLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

M1DKRMWQSMCPLRQFRKLPEEVVKKJEBCKNFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQPITRSTLKVELT1TPDFQWDEKVHGSS 

EAFWILVEDVDSEVILHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRVVSDRWLSCETQLPVSFR 

HLILPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNPIQTQ V FNTV YNSDDN VFVG APTGSGK 

TICAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKK VVLLTG ETSTDLKLLGKG 

NUISTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFNISHTQTRLLSMAKPVFHAITKHSPKKPVIVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

1PYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVVVASRSLCWGMNVAAHLVIIM 

DTLYYNGKIHAYVDYPIYDVLQMVGHANRPLQ 

DDEGRC VIMCQG SKKDFFKKFLYEPLP VESHLD 

HCMHDHFNAEIVTKTIENKQDAVDYLTWTFLYR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISIEDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLIEIISNAAEYEN1PIRHHEDN 

LLRQLAQKVPHKLhn^PKJT^JDPHVKTNLLLQAHL 

SRMQLSAELQSDTEEILSKAIRLIQACVDVLSSNG 

WLSPALAAMELAQMVTQAMWSEDSYLRRLPPF 

PSGLFKRCTDKGVESVFDIMEMEDEERNALLQLT 

DSQIADVARFCNRYPNIELSYEVVDKDSIRSGGP 

VVVLVQLEREEEVTGPVIAPLFPQKREEGWWW 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

tt\ firct amino 

W ill ok- altliiiv 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F^Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline,Q=Glutamine, R=Arginine,S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *— Stop codon, /=possiblc nucleotide deletion, 
\=possible nucleotide insertion 










IGDAKSNSLISIKRLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3619 


A 


3 


5992 


DNIDETYGVNVQFESDEEEGDEDVYGEVREEAS 

DDDMEGDEAVVRCTLSANMYVDEILVWCASEL 

NIPEFFPLESPHKKVGYGLSSRTWLQGGGKVIEA 

GRDLLVASGELMSSKKKDLHPRDIDAFWLQRQL 

SRFYDDAIVSQKKADEVLEILKTASDDRECENQL 

VLLLG FNTFDFIKV LRQHRMM IL YCTLL AS AQSE 

AEKERIMGKMEADPELSKFLYQLHETEKEDLIRE 

ERSRRERVRQSRMDTDLETMDLDQGGEALAPRQ 

VLDLEDLVFTQGSHFMANKRCQLPDGSFRRQRX 

GYEEVHVPALKPKPFGSEEQLLPVEKLPKYAQA 

GFEGFKTLNRIQSKLYRAALETDENLLLCAPTGA 

GKTWALMCMLREIGKHINMDGTINVDDFKIIYI 

APMRSLVQEMVGSFGKRLATYGITVAELTGDHQ 

LCKEE1SATQIIVCTPEKWDIITRKGGERTYTQLV 

RLHLDEIHLLHDDRGPVLEALVARAIRNIEMTQE 

DVRLIGLSATLPNYEDVATFLRVDPAKGLFYFDN 

SFRPVPLEQTYVGITEKKAIKJIFQIMNEIVYEKIM 

EHAGKNQVLVFVHSRKETGKTARAIRDMCLEKD 

TLGLFLREGSASTEVLRTEAEQCKNLELKDLLPY 

GFAIHHAGMTRVDRTLVEDLFGDKHIQVLVSTA 

TLAWGVNLPAHTVIIKGTQVYSPEKGRWTELGA 

LDILQMLGRAGRPQYDTKGEGILITSHGELQYYL 

SLLNQQLPIESQMVSKLPDMLNAEIVLGNVQNA 

KDAVNWLGYAYLYIRMLRSPTLYGISHDDLKGD 

PLLDQRRLDLVHTAALMLDKNNLVKYDKKTGN 

FQVTELGRIASHYYITNDTVQTYNQLLKPTLSEIE 

LFRVFSLSSEFKNITVREEEKLELQKLLERVPIPVK 

ESIEEPSAKJKVHLLQAFISQLKLEGFALMADMVY 

VTQSAGRLMRAIFEIVLNRGWAQLTDKTLNLCK 

MIDKRMWQSMCPLRQFRKLPEEVVKKIEKKNFP 

FERLYDLNHNEIGELIRMPKMGKTIHKYVHLFPK 

LELSVHLQP1TRSTLKVELTITPDFQ WDEKVHG SS 

EAFWILVEDVDSEVDLHHEYFLLKAKYAQDEHLI 

TFFVPVFEPLPPQYFIRWSDRWLSCETQLPVSFR 

HLILPEKYPPPTELLDLQPLPVSALRNSAFESLYQ 

DKFPFFNP1QTQVFNTVYNSDDNVFVGAPTGSGK 

TICAEFAILRMLLQNSEGRCVYITPMRLWQEQVY 

MDWYEKFQDRLNKKVVLLTGETSTDLKLLGKG 

NIIISTPEKWDILSRRWKQRKNVQNINLFVVDEV 

HLIGGENGPVLEVICSRMRYISSQIERPIRIVALSSS 

LSNAKDVAHWLGCSATSTFNFHPNVRPVPLELHI 

QGFNISHTQTRLLSMAKPVFHAITKHSPKKPVIVF 

VPSRKQTRLTAIDILTTCAADIQRQRFLHCTEKDL 

IPYLEKLSDSTLKETLLNGVGYLHEGLSPMERRL 

VEQLFSSGAIQVWASRSLCWGMNVAAHLVIIM 

DTLYYNGK1HAYVDYPIYDVLQMVGHANRPLQ 

DDEGRCVIMCC^SKKDFFKXFLYEPLPVESHLD 

HCMHDHFN AEI VTKTIENKQD A VD YLT WTFL YR 

RMTQNPNYYNLQGISHRHLSDHLSELVEQTLSDL 

EQSKCISDSDEMDVAPLNLGMIAAYYYINYTTIEL 

FSMSLNAKTKVRGLffinSNAAEYENlPIRHHEDN 

LLRQLAQKWHKLNNPKJTsfDPHVKTNLLLQAHL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanme C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=Glycine, H-llistidine, 
I=lsoleucine, K=Lysine, L=Leucine, M-Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threonine, V=Valine > W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SRMQLSAELQSDTEEILSKAIRL1QACVDVLSSNG 
WLSPALAA1V1ELAQMVTQAMWSEDSYLRRLPPF 
r*MjLrlsJsA^ 1 JJKAj Vtii> V rUiMtlvlliUcfcKJN ALLC^L I 

DSQIADVARFCNRYPNIELSYEVVDKDS1RSGGP 
VVVLVQLEREEEVTGPVIAPLFPQKREEGWWVV 
IGDAKSNSL1SIKRLTLQQKAKVKLDFVAPATGG 
RHNTLYFMSDAYMGCDQEYKFSVDVKEAETDS 
DSD 


3620 


A 


1205 


323 


VIKMALAARLLPQFLHSRSLPCGAVRLRTPAVAE 
VRLPSATLCYFCRCRLGLGAALFPRSARALAASA 
LPAQGSRWPVLSSPGLPAAFASFPACPQRSYSTE 
civr v V " *^ 1 tvJVlJ V JLO r o JN rl i\ W V K 1 Ki IvArLlWA 
YFDKEFSITEFSEGAKQAFAHVSKLLSQCKFDLL 
EELVAKEVLHALKEKVTSLPDNIiKNALAANIDEI 
VFTSTGDISI Y YDEKGRKF VN1LMCF W YLTS ANI P 
SETLRG AS V FQ VKLGNQNVETKQLLS AS YEFQR 
EFTQGVKPDWTIARJDEHSKLLE 


3621 


A 


2 


2995 


SSSRSRHSSISPVRLPLNSSLGAELSRKKKERAAA 

AAAAKMDGKESSYERSGSYSGRSPSPYGRRRSSS 

PFLSICRSLSRSPLPSRKSMKSRSRSPAYSRHSSSH 

SKKKRSSSRSRHSSISPVRLPLNSSLGAELSRJKJKK 

ERAAAAAAAKMDGKESSYERSGSYSGRSPSPYG 

RRRSSSPFLSKRSLSRSPLPSRKSMKSRSRSPAYS 

RHSSSHSKKKRSSSRSRHSSISPVRLPLNSSLGAEL 

SRKKKERAAAAAAAKMDGKESKGSPVFLPRJKE 

NSS VEAKDSGLESKKLPRS VKLEKS APDTELVN V 

THLNTEVKNSSDTGKVKLDENSEKHLVKDLKAQ 

GTRDSKPIALKEEIVTPKETETSEKETPPPLPTIASP 

PPPLPTTTPPPQTPPLPPLPP1PALPQQPPLPPSQPA 

FSQVPASSTSTLPPSTHSKTSAVSSQANSQPPVQV 

SVKTQVSVTAA1PHLKTSTLPPLPLPPLLPGDDDM 

DSPKETLPSKPVKKEKEQRTRHLLTDLPLPPELPG 

GDLSPPDSPEPKAITPPQQPYKKRPKICCPRYGER 

RQTESDWGKRCVDKFDIIGIIGEGTYGQVYKAKD 

KDTGELVALKKVRLDNEKEGFPITAIREIKILRQL 

fflRSV\^MKEI\TTDKQDALDFKKDKGAFYLVFE 

YMDHDUV1GLLESGLVHFSEDHIKSFMKQLMEGL 

EYCHKKNFLHRDIKCSNILLNNSGQIKLADFGLA 

RLYNSEESRFYTNKVITLWYRPPKLLLGEERYTP 

AIDVWSCGC1LGELFTKKPIFQANLELAQLELISR 

LCGSPCPAVWPDVKLPYFNTMKPKKQYRRRLR 

EEFSFIPSAALDLLDHMLTLDPSKRCTAEQTLQSD 

FLKDVELSKMAPPDLPHWQDCHELWSKKRRRQ 

RQSGVVVEEPPPSKTSRKETTSGTSTEPVKNSSPA 

rr^rAruK V £,o\J AULJ A lULr ADl 1 v£y Lin vjofcL A V L 

LNLLQSQTDLSIPQMAQLLNIHSNPEMQQQLEAL 
NQSISALTEATSQQQDSETMAPEESLKEAPSAPV1 
LPSAEQTTLEASSTPADMQNILAVLLSQLMKTQE 

OAPCl CT7M\TQT^V"XTC'rf r ^P/"\/^PPPTP'T , lV XPACP A ATDC 

NGGNAL 


3622 


A 


16 


390 


TPERGSAYPETAAVRRPAGECPITMSDLEAKLST 
EHLGDKJKDEDIKLRVIGQDSSEIHFKVKMTTPLK 
KLKKSYCQRQGVPVNSLRFLFEGQR1ADNHTPEE 
LGMEEEDVIEVYQEQIGGHSTV 


3623 


A 


2 


1544 


PPPAPGPDGLNEGCLHRLSMPHQRPRTCAMNPE 
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SEQtD 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=Glycine, H^Uistidine, 
I=IsoIeucinc, K-Lysine, LHLeucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










LTMESLGTLHGARGGGSGGGGGGGGGGGGGGP 

GHEQELLASPSPHHARJRGPRGSLRGPPPPPTAHQ 

ELGTAAAAAAAASRSAMVTSMASILDGGDYRPE 

LSIPLHHAMSMSCDSSPPGMGMSNTYTTLTPLQP 

LPPISTVSDKFHHPHPHHHPHHHHHHHHQRLSGN 

VSGSFTLMRDERGLPAMNNLYSPYKEMPGMSQS 

LSPLAATPLGNGLGGLHNAQQSLPNYGPPGHDK 

MLSPNFDAHHTAMLTRGEQHLSRGLGTPPAAM 

MSHLNGLHHPGHTQSHGPVLAPSRERPPSSSSGS 

QVATSGQLEEINTKEVAQRITAELKRYSIPQAIFA 

QRVLCRSQGTLSDLLRNPKPWSKLKSGRETFRR 

MWKWLQEPEFQRMSALRLAACKRKEQEPNKDR 

NNSQKKSRLVFTDLQRRTLFAIFKENKRPSKEMQ 

1TISQQLGLELTTVSNFFMNARRRSLEKWQDDLS 

TGGSSSTSSTCTKA 


3624 


A 


27 


2152 


SARKAE AATSGTAARDG S VGRNLVPPPS AS APK 

AEVESNEKDNRPEEEEQVIHEDDERPSEKNEFSR 

RKRSKSEDMDNVQSKRRRYMEEEYEAEFQVKIT 

AKGDINQKLQKVIQWLLEEKLCALQCAVFDKTL 

AELKTRVEKIECNKRHKTVLTELQAKIARLTKRF 

EAAKEDLKKJRHEHPPNPPVSPGKTVNDVNSNNN 

MSYRNAGTVRQMLESKRNVSESAPPSFQTPVNT 

VSSTNLVTPPAVVSSQPKLQTPVTSGSLTATSVLP 

APNTATWATTQVPSGNPQPTISLQPLPVILHVPV 

AVSSQPQLLQSHPGTLVTNQPSGNVEFISVQSPPT 

VSGLTKNPVSLPSLPNPTKPNNVPSVPSPSIQRNP 

TASAAPLGTTLAVQAVPTAHSIVQATRTSLPTVG 

PSGLYSPSTNRGPIQMKIPISAFSTSSAAEQNSNTT 

PRJENQTNKTIDASVSKKAADSTSQCGKATGSDS 

SGVIDLTMDDEESGASQDPKKLNHTPVSTMSSSQ 

PVSRPLQPIQPAPPLQPSGVPTSGPSQTTIHLLPTA 

PTTVNVTHRPVTQVTTRLPVPRAPANHQVVYTT 

LPAPPAQAPLRGTVMQAPAVRQVNPQNSVTVRV 

PQTTTYVVNNGLTLGSTGPQLTVHHRPPQVHTEP 

PRPVHPAPLPEAPQPQRLPPEAGSTSRPSEATLEV 

SHAFRVKMAIVLVMECPGGGSKLCHC 


3625 


A 


210 


1115 


ASPFLRPQGHDSGEREPFSQTPGLMQPFSIPVQIT 

LQG SRRRQGRTAFPASGKKRETD YSDGDPLDVH 

KRLPSSTGEDRAVMLGFAMMGFSVLMFFLLGTT 

ILKPFMLSIQREESTCTAIHTDIMDDWLDCAFTCG 

VHCHGQGKYPCLQVFVNLSHPGQKALLHYNEE 

AVQENPKCFYTPKCHQDRNDLLNSALDIKEFFDH 

KNGTPFSCFYSPASQSEDVILIKKYDQMAIFHCLF 

WPSLTLLGGALIVGMVRLTQHLSLLCEKYSTVV 

RDEVGGKVPY1EQHQFKLCIMRRSKGRAEKS 


3626 


A 


9 


921 


SSVVEFSALSVSMACLSPSQLQKFQQDGFLVLEG 
FLSAEECVAMQQRIGEIVAEMDVPLHCRTEFSTQ 
EEEQLRAQGSTDYFLSSGDKIRFFFEKGVFDEKG 
NFLWPEKSINKIGHALHAHDPVFKSITHSFKVQT 

ljA.iVoL<VjL»v^iVlx V V V v^oiVt I irrvv^i jtxi vjvji-» v or nyw 

ASFLYTEPLGRVLGVWIAVEDATLENGCLWFIPG 
SHTSGVSRRMVRAPVGSAPGTSFLGSEPARDNSL 
FVPTPVQRGALVLIHGEVVHKSKQNLSDRSRQA 
YTFHLMEASGTTWSPENWLQPTAELPFPQLYT 


3627 


A 


231 


644 


INSSPRTGRDHQELNLHTERDSRSQRAVLKIPRQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamtc Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
1-Isoleucine, K=Lysine, Lr=Leucine, M=Methionine, 
N^Asparagine, P^Proline, Q=Glutamine, R<=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










NPG1FYWIFLPSRSHSASHGSRQRQVSCQGTQDEI 
LKMRNTFAELICNSLEALSSRMDQAEERIGTQAG 
VQWRDHGSLQPQPPEFKQCFHLSLPSSWDYRAC 
LS 


3628 


A 


2 


810 


GCKHLLQNSWYDPRVREADRVGQRARRPRAAM 
D WLMG KS KA KJPNG KKP AA EERKA YLEPEHTKA 
RITDFQFKELVVLPREDDLNEWLASNTTTTFHHIN 

KVKCTAPQYVDFVMSSVQKLVTDEDVFPTKYG 

REFPSSFESLVRKICRHLFHVLAHIYWAHFKETLA 

LELHGHLNTLYVHFILFAREFNLLDPKETAIMDD 

LTEVLCSGGRRGSTVGAVGMGPAAGAPGAQNH 

VKER 


3629 


A 


699 


1604 


CSHGSSAVSAWSPLFQASEVERQLSMQVHALRE 

DFREKNSSTNQHIIRLESLQAEIKMLSDRKRELEH 

RLSATLEENDLLQGTVEELQDRVLILERQGHDKD 

LyLHC^byLfcLQEVrU.SCRQLQVKVEELTEERSL 

SSAATSTSLLSEIEQSMEAEELEQEREQLTLLSVE 

MTALKEERDRLRVTSEDKEPKEQLQKAIRDRDE 

AIAKKNA VELELA KCRMDMMSLNSQLLDAIQQ 

KLNLSQQLEAWQDDMHRVIDRQLMDTHLKERS 

VrAAALCKOHbAORODbPSIAEGK.RI-FSFFRKl 


3630 


A 


423 


1 


PAKVLTLDIYLSKTEGAQVDEPVVITPRAEDCGD 
WDDMEKRSSGRRSGRRRGSQKSTDSPGADAELP 
.ESAARDDAVFDDEVAPNAASDNASAEKKVKSPR 
AALDGGVASAASPESKPSPGTKGQLRGESDRSK 
QPPPASSP 


3631 


A 


2082 


674 


WSGFWQLPGVRGVGSAPGGDGAEFTSRRGSSRR 

PGAACPGCRGAGSERAPGGMGRRRAPELYRAPF 

PLYALQVDPSTGLLIAAGGGGAAKTGIKNGVHF 

LQLELINGRLSASLLHSHDTETRATMNLALAGDI 

LAAGQDAHCQLLRFQAHQQQGNKAEKAGSKEQ 

GPRQRKGAAPAEKKCGAETQHEGLELRVENLQA 

VQTDFSSDPLQKVVCFNHDNTLLATGGTDGYVR 

VWKVPSLEKVLEFKAHEGEIEDLALGPDGKLVT 

VGRDLKASVWQKDQLVTQLHWQENGPTFSSTP 

YKYl^ACKTOv^VrlJt^rAuLKLr 1 VljlrnrLKJLlvv^rr 

PCYLTAWDGSNFLPLRTKSCGHEVVSCLDVSES 

GTFLGLGTVTGSVAIYIAFSLQCLYYVREAHGIV 

VTDVAFLPEKGRGPELLGSHETALFSVAVDSRCQ 

LHLLPSRRSVPVWLLLLLCVGLIIVTILLLQSAFPG 

FL 


3632 


A 


942 


40 


PWCQRVEVRSCGSSKRSCSRWSGSSWDGSRSLG 

RGLNHTSLNRSPPFTPDTMTHCCSPCCQPTCCRT 

TCCRTTCWKPTTVTTCSSTPCCQPSCCVPSCCQP 

OUHr 1 CCC^N 1 CCK I 1 CAAjKl C VAbCCQrbCLo 1 r 

CCQPTCCGSSCCGQTSCGSSCCQPICGSSCCQPCC 

HPTCYQTICFRTTCCQPTCCQPTCCRNTSCQPTCC 

GSSCCQPCCHPTCCQTICRSTCCQPSCVTRCCSTP 

CCOPTCGGSSCCSOTCNESSYOI PrCRPTCCOTT 

CYRTTCCRPSCCCSPCCVSSCCQPSCC 


3633 


A 


605 


3004 


GPEGYRGRRARHPSLGSTTGHCGGGRGAEGTGT 
DPAAPAARLNVDGLLVYFPYDYIYPEQFSYMRE 
LKRTLDAKGHGVLEMPSGTGKTVSLLAL1MAYQ 
RAYPLEVTKLIYCSRTVPEIEKVIEELRKLLNFYE 
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SEQ D) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H~Histidine, 
I=Isoleucine, lOLysine, L^Leuc/ne, M=Methionine, 
N=Asparagine, P-Proline, Q=G]utam\ne, R=Arginine, S^erine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










KQEGEKLPFLGLALSSRKNLCIHPEVTPLRPGKD 

VDGKCHSLTASYVRAQYQHDTSLPHCRFYEEFD 

AHGREVPLPAG1YNLDDLKALGRRQGWCPYFLA 

RYS1LHANVVVYSYHYLLDPKIADLVSKELARK 

AVVVFDEAHNIDNVCIDSMSVNLTRRTLDRCQG 

NLETLQKTVLRIKETDEQRLRDEYRRLVEGLREA 

SAARETDAHLANPVLPDEVLQEAVPGSIRTAEHF 

LGFLRRLLEYVKWRLRVQHWQESPPAFLSGLA 

QRVCIQRKPLRFCAERLRSLLHTLEITDLADFSPL 

TLLANFATLVSTYAKGFTII1EPFDDRTPTIANPIL 

HFSCMDASLAIKPVFERFQSVIITSGTLSPLDIYPK 

ILDFHPVTMATFTMTLARVCLCPMIIGRGNDQVA 

ISSKFETRED1AVIRNYGNLLLEMSAVVPDGIVAF 

FTSYQYMESTVASWYEQGILENIQRNKLLFIETQ 

DGAETSVALEKYQEACENGRGAILLSVARGKVS 

EGIDFVHHYGRAVIMFGVPYVYTQSR1LKARLEY 

LRDQFQIRENDFLTFDAMRHAAQCVGRA1RGKT 

DYGLMVFADKJRFARGDKRGKLPRWIQEHLTDA 

NLNLTVDEGVQVAKYFLRQMAQPFHREDQLGL 

SLLSLEQLESEETLKRIEQIAQQL 


3634 


A 


159 


384 


LmSSKTASTONlAQARRTVQQLRLEASIERIKV 

SKASADLMSYCEEHARSDPLLIGIPTSENPFKDKK 

TCIIL 


3635 


A 


5 


409 


TELSQLEKAHPPADMGRRXSK^KPPPKKKMTGT 
LETQrcCPFCNHEKSCDVKM 
CLEEFQTPITCILGNLGFFQRVGRGLESGPCSSGP 
LCALVQGQSRPEEQVPPSDFCGVRRCRAGFQCQ 


3636 


A 


48 


282 


DHLKSCYQDSHEDPTKMKRFLFLLLTISLLVMVQ 
IQTGLSGQNDTSQTSSPSASSSMSGGIFLFFVANAI 
IHLFCFS 


3637 


A 


1 


1248 


ARAGSVVGSAAARGPPAGCRCERAARLPSSPAR 

RRRCDWVEDGAGRMEILMTVSKFASICTMGAN 

ASALEKEIGPEQFPVNEHYFGLVNFGNTCYCNSV 

LQALYFCRPFREKGLAYKSQPRKKESLLTCLADL 

FHS1ATQKXKVGVIPPKXFITRLRKENELFDNYM 

QQDAHEFLNYLLNTIADILQEERKQEKQNGRLPN 

GMDNENNNSTPDPTWVffilFQGTLTNETRCLTC 

bllooJsJJnJJrLULoVJLJVb^N I M lrlCLKOrolN Ibl 

LCSEYKYYCEECRSKQEAHKR1V1XVKKLPMILAL 

HLKRFKYMDQLffiYTKLSYRVVFPLELRLFNTS 

GDATNPDRMYDLVAVVVHCGSGPNRGHYIA1Y 

KSHDFWLLFDDDIVEKJDAQAIEEFYGLTSDISKN 

SESGYILFYQSRD 


3638 


A 


11 


630 


PAGIPVSTISSDRl^STDLTRKMKPDETPMFDPNL 

LivbVJJ WM^IN 1 A 1 ror Alar 1 rlrGEGL VLKPLC1 A 

DLNRGFFKVLGQLTETGVVSPEQFMKSFErlMKK 

SGDYYVTVVEDVTLGQIVATATLI1EHKFIHSCAK 

RGRVEDWVSDECRGKQLGNLLLSTLTLLSKKL 

NCYKITLECLPQNVGFYKKFGYTVSEENYMCRR 

T7T V 

rLii\. 


3639 


A 


2 


1200 


PRVRLLRPSRSRSCRGLLSTRAPGPSPFRSLHSSPL 

LPHAMKSPFYRCQNTTSVEKGNSAVMGGVLFST 

GLLGNLLALGLLARSGLGWCSRRPLRPLPSVFY 

MLVCGLTVTDLLGKCLLSPVVLAAYAQNRSLRV 

LAPALDNSLCQAFAFFMSFFGLSSTLQLLAMALE 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylatanine, G=Glycine, H=Histidine, 
I=Iso)eucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, VV=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










CWLSLGHPFFYRRHITLRLGALVAPWSAFSLAF 

CALPF MGFGKJ^VQYCPGTWCFIQMVHEEGSLSV 

LGYSVLYSSLMALLVLATVLCNLGAMRNLYAM 

HRRLQRHPRSCTRDCAEPRADGREASPQPLEELD 

HLLLLALMTVLFTMCSLPVIYRAYYGAFKDVKE 

KNRTSEEAEDLRALRFLSVISIVDPWIFIIFRSPVFR 

IFFHK1FIRPLRYRSRCSNSTNMESSL 


3640 


A 


930 


182 


PLPPPTLAMFLTRSEYDRGVNTFSPEGRLFQVEY 

AIEAIKLGSTAIGIQTSEGVCLAVEKRJTSPLMEPS 

SIEKIVEIDAHIGCAMSGLIADAKTLIDKARVETQ 

NHWFTYNETMTVESVTQAVSNLALQFGEEDADP 

GAMSRPFGVALLFGGVDEKGPQLFHMDPSGTFV 

QCDARAIGSASEGAQSSLQEVYHKSMTLKEAIKS 

SLIILKQVMEEKLNATNIELATVQPGQNFrlMFTK 

EELEEVIKDI 


3641 


A 


2 


1254 


PTGQGGRRAEARSCLLSKAMLGRSGYRALPLGD 

FDRFQQSSFGFLGSQKGCLSPERGGVGTGADVPQ 

SWPSCLCHGLISFLGFLLLLVTFPISGWFALKIVPT 

YERMIVFRLGRIRTPQGPGMVLLLPFIDSFQRVDL 

RTRAFNVPPCKLASKDGAVLSVGADVQFRIWDP 

VLSVMTVKDLNTATRMTAQNAMTKALLKRPLR 

EIQMEKLKISDQLLLEINDVTRAWGLEVDRVELA 

VEAVLQPPQDSPAGPNLDSTLQQLALHFLGGSM 

NSMAGGAPSPGPADTVEMVSEVEPPAPQVGARS 

SPKQPLAEGLLTALQPFLSEALVSQVGACYQFNV 

VLPSGTQSAYFLDLTTGRGRVGHGVPDGIPDVV 

VEMA E ADLRALLCRELRPLG A YMSGRLK VKG D 

LAMAMKLEAVLRALK i 


3642 


A 


] 


237 


RRGEIDMATEGDVELELETETSGPERPPEKPRKH 
DSGAADLERVTDYAEEKEIQSSNLETAMSVIGDR 
Ko KiiV^KAK^I JbK 


3643 


A 


94 


541 


RKERJxJORIUxiUVlEAVVFVFSLLDCCALIFLSVYFII 

TLSDLECDYINARSCCSKLNKWVIPELIGHTIVTV 

LLLMSLHWFIFLLNLPVATWNIYRYIMVPSGNM 

GVFDPTEIHNRGQLKSHMKEAM1KLGFHLLCFF 

MYLYSMILALIND 


3644 


A 


95 


2808 


TSCRHFPITSEDPLNYLLILTVERIYAYQALPLGFL 

FCSRDPVPEYLNHCGVKYVLISDRASFCALH1FFS 

PFRNVFRPAAGGGIAPPPRLWFQPSLSDAEMEIPK 

LLPARGTLQGGGGGGIPAGGGRVHRGPDSPAGQ 

VPTRRLLLPRGPQDGGPGRRREEASTASRGPGPS 

LFAPRPHQPSGGGGGGGDDFFLVLLDPVGGDVE 

TAGSGQAAGPVLREEAEEGPGLQGGESGANPAG 

PTALGPRCLSAVPTPAPISAPGPAAAFAGTVTIHN 

QDLLLRFENGVLTLATPPPHAWEPGAAPAQQPG 

CLIAPQAGFPHAAHPGDCPELPPDLLLAEPAEPAP 

APAPEEEAEGPAAALGPRGPLGSGPGVVLYLCPE 

ALCGQTFAKKHQLKIV1HLLTHSSSQGQRPFKCPL 

GGCG WTFTTS YKLKRHLQSHDKLRPFGCPAEGC 

GK^PTTVYNT Jc* A HMlf nrTFOP>JQPIf PPVr"PPQPP 

TQAKLGAHQRSHFEPERPYQCAFSGCKKTFITVS 

ALFSHNRAHFREQELFSCSFPGCSKQYDKACRLK 

IHLRSHTGERPFLCDFDGCGWNr^SMSKLLRHKR 

KHDDDRRFMCPVEGCGKSFTRAEHLKGHSITHL 

STKPFVCPVAGCCARFSARSSLYIHSKKHLQDVD 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Asparfic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possib!e nucleotide insertion 










TWKSRCPISSCNKLFI^KHSIVDCTHMVKRH^ 

DLLAQLEAANSLTPSSELTSQRQNDLSDAEIVSLF 

SDVPDSTSAALLDTALVNSGiLTIDVASVSSTLAG 

HLPANNNNSVGQAVDPPSLMATSDPPQSLDTSLF 

FGTAATGFQQSSLNMDEVSSVSVGPLGSLDSLA 

MKNSSPEPQALTPSSKLTVDTDTLTPSSTLCENSV 

SELLTPAKAEWSVHPNSDFFGQEGETQFGFPNAA 

GNHGSQKE1WLJTVTGSSFLV 


3645 


A 


2194 


1707 


TVSFHKTMASLKCSTVVCVICLEKPKYRCPACRV 

PYCSVVCFRKHKEQCNPETRPVEKKIRSALPTKT 

VKPVENKDDDDSIADFLNSDEEEDRVSLQNLKN 

LGESATLRSLLLNPHLRQLMVNLDQGEDKAKLM 

RAYMQEPLFVEFADCCLGIVEPSQNEES 


3646 


A 


85 


1948 


ERGGGKAAAAAAAAAAARALAASGQDPRPHPR 

APPWDDSGDDDEATTPADKSELHHTLKNLSLKL 

DDLSTCNDLIAKHGAALQRSLTELDGLKIPSESG 

EKLKVWERATLFRITSNAMINACRDFLELAEIHS 

RKWQRALQYEQEQRVHLEETIEQLAKQHNSLER 

AFHSAPGRPANPSKSF1EGSLLTPKGEDSEEDEDT 

EYFDAMEDSTSF1TVITEAKEDSRKAEGSTGTSSA 

DWSSADNVLDGASLVPKGSSKVKRRVRIPNKPN 

YSLNLWSIMKNCIGRELSRIPMPVNFNEPLSMLQ 

1U.TEDLEYHHLLDKAVHCTSSVEQMCLVAAFSV 

SSYSTTVHR1AKPFNPMLGETFELDRLDDMGLRS 

LCEQVSHHPPSAAHYVFSKHGWSLWQEITISSKF 

RGKYTSIMPLGA1HLEFQASGNHYVWRKSTSTVH 

NI1VGKLWIDQSGDIEIVNHKTNDRCQLKFLPYSY 

FSKEAARKVTGVVSDSQGKAHYVLSGSWDEQM 

ECSKVMHSSPSSPSSDGKQKTVYQTLSAKLLWK 

KYPLPENAENMYYFSELALTLNEHEEGVAPTDS 

RLRPDQRLMEKGRWDEANTEKQRLEEKQRLSR 

RRRLEACGPGSSCSSEE 


3647 


A 


46 


5007 • 


PTGDACVSTSCELASALSHLDASHLTENLPKAAS 

ELGQQPMTELDSSSDLISSPGKKGAAKPDPSKTS 

VDTGQVSl^ENPSQPASPRVTKCKARSPVRLPrlE 

GSPSPGEKAAAPPDYSKTRSASETSTPHNTRRVA 

ALRGAGPGAEGMTPAGAVLPGDPLTSQEQRQGA 

PGNHSKALEMTGIHAPESSQEPSLLEGADSVSSR 

APQASLSMLPSTDNTKEACGHVSGHCCPGGSRE 

SPVTDIDSFIKELDASAARSPSSQTGDSGSQEGSA 

QGHPPAGAGGGSSCRAEPVPGGQTSSPRRAWAA 

GAPAYPQWASQPSVLDSIWDKHFTVT^^ 

YSRNFSSFHEDSTSLSGLGDSTEPSLSSMYGDAE 

DSSSDPESLTEAPRASARDGWSPPRSRVSLHKED 

PSESEEEQIEICSTRGCPNPPSSPAHLPTQAAICPAS 

AKVLSLKYSTPRESVASPREKVACLPGSYTSGPD 

SSQPSSLLEMSSQEHETHADISTSQNHRPSCAEET 

TEVTSASSAMENSPLSKVARHFHSPPIILSSPNMV 

NGLEHDLLDDETLNQYETSINAAASLSSFSVDVP 

AWFKJEimJINQGTHLRSKTEKEQPLMPARSPDS 

WQMVSSSQKXGVTVPHSPPQPKTNLENKDLSKK 

SPAEIVILLTNGQKAKCGPKLOJLSLKGKAICVNSE 

APAANAVKAGGTDHRKPLISPQTSHKTLSKAVS 

QRLHVADHEDPDRNTTAAPRSPQCVLESKPPLAT 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Cilntami<* Actrl P*=Phrnvlfiljininr Cl=Cl\ vr i n i» U=t4icf <Hin» 

I=Isoleucinc, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










SGPLKPSVSDTSIRTFVSPLTSPKPVPEQGMWSRF 

HMAVLSEPDRGCPTTPKSPKCRAEGRAPRADSG 

PVSPAASRNGMSVAGNRQSEPRLASHVAADTAQ 

PRPTGEKGGNIN4ASDRLERTNQLKJVErSAEAVSE 

TVCGNKPAESDRRGGCLAQGNCQEKSEIRLYRQ 

VAESSTSHPSSLPSHASQAEQEMSRSFSMAKLAS 

SSSSLQTAIRKAEYSQGKSSLMSDSRGVPRNSIPG 

GPSGEDHJLYFTPRPATRTYSMPAQFSSHFGREGH 

PPHSLGRSRDSQVPVTSSVVPEAKASRGGLPSLA 

NGQGIYSVKPLLDTSRNLPATDEGDIISVQETSCL 

VTDKIKVTRRHYCYEQNWPHESTSFFSVKQRIKS 

FENLANADRPVAKSGASPFLSVSSKPPIGRRSSGS 

IVSGSLGHPGDAAARLLRRSLSSCSENQSEAGTL 

LPQMAKSPSIMTLTISRQNPPETSSKGSDSELKKS 

LGPLGIPTPTMTLASPVKRNKSSVRHTQPSPVSRS 

KLQELRALSMPDLDKLCSEDYSAGPSAVLFKTEL 

EITPRRSPGPPAGGVSCPEKGGNRACPGGSGPKT 

SAAETPSSASDTGEAAQDLPFRRSWSVNLDQLLV 

SAGDQQRLQSVLSSVGSKSTILTLIQEAKAQSENE 

EDVCFIVLNRKEGSGLGFSVAGGTDVEPKSITVH 

RVFSQGAASQEGTMNRGDFLLSVNGASLAGLAH 

GNVLKVLHQAQLHKDALVVIKKGMDQPRPSAR 

QEPPTANGKGLLSRKTIPLEPGIGRSVAVHDALC 

VEVLKTSAGLGLSLDGGKSSVTGDGPLVIKRVY 

KGGAAEQAGnEAGDEILAINGKPLVGLMHFDA 

WNIMKSVPEGPVQLLiRKHRNSS 


3648 


A 


337 


1564 


KSRLSVTLMPVQLSEHPEWNESMHSLRISVGGLP 

VLASMTKAADPRFRPRWKVVLTFFVGAAILWLL 

CSHRPAPGRPPTHNAHN\\niLGQAPANWYNDTY 

PLSPPQRTPAG IRYR1A VIADLDTESRAQEENTWF 

TYLKKGYLTFSDSGDKVAVEWDKDHGVLESHL 

AEKGRGMELSDLIVFNGKLYSVDDRTGVVYQ1E 

GSKAVPWVILSDGDGTVEKGFKAEWLAVKDER 

LYVGGLGKEW 1 1T1GDVVNENPEWVKVVGYK 

GSVDHENWVSNYNALRAAAGIQPPGYLIHESAC 

WSDTLQRWFFLPRJRASQERYSEKDDERKGANLL 

LSASPDFGDIAVSHVGAVVPTHGFSSFKFIPNTDD 

QnVALKSEEDSGRVASYIMAFTLDGRFLLPETKI 

GSVKYEGIEFI 


3649 


A 


1 


775 


PTRPGSGSAGGARVGSGEFGVEMAALAPLPPLPA 

QFKSIQHHLRTAQEHDKRDPVVAYYCRLYAMQ 

TGMKIDSKTPECRKFLSKLMDQLEALKKQLGDN 

EAITQEIVGCAHLENYALKMFLYADNEDRAGRF 

HKNMIKSFYTASLLIDVITVFGELTDENVKHRKY 

ARWKATY1HNCLKNGETPQAGPVGDBEDNDIEEN 

EDAGAASLPTQPTQPSSSSTYDPSNMPSGNYTGI 

QIPPGAHAPANTPAEVPHSTGVAK 


3650 


A 


20 


963 


KMAATLGPLGSWQQWRRCLSARDGSRRLLLLL 

LLGSGQGPQQVGAGQTFEYLKREHSLSKPYQGE 

APRPCFLRDWELQVHFKIHGQGKKNLHGDGLAI 

WYTKDRMQPGPVFGNMDKFVGLGVFVDTYPNE 

EKQQERVFPYISAMVNNGSLSYDHERDGRPTEL 

GGCTAIVRNLHYDTFLVIRYVKJIHLTIMMDIDGK 

HEWRDCIEVPGVRLPRGYYFGTSSITGDLSDNHD 

VISLKLFELTVERTPEEEKLHRDVFLPSVDNMKL 
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SEQ ID 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

IlUllCUllUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G—Glycine, H=Histidine* 
I=Isoleucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PEMTAPLPPLSGLALFL1VFFSLVFSVFAIVIG1ILY 
NKWQEQSRKRFY 


3651 


A 


1 


1218 


RSWAYVKKCKNNMCPNRGLHDGPEPCWLHHA 

AGTVSAVQARGLQPSQSRSRPRVPGLATALAYG 

PAHTPPLSRIGWAMQPPPPGPLGDCLRDWEDLQ 

QDFQNIQVSAAADAGSPPSRVSLAQGQGSGSPGC 

KPSLPAEAEGAAQELENQMKERQGLFFDMEAYL 

PKKNGLYLSLVLGNVNVTLLSKQAKFAYKDEYE 

KFKLYLTIILILISFTCRFLLNSRVTDAAFNFLLVW 

YYCTLTIRESILINNGSRIKGWWVFHHYVSTFLSG 

VMLTWPDGLMYQKFRNQFLSFSMYQSFVQFLQ 

YYYQSGCLYRLRALGERHTMDLTVEGFQSWMW 

RVLTFLLPFLFFGHFWQLFNALTLFNLAQDPQCK 

EWQVLMCGFPFLLLFLGNFFTTLRVVHHKFHSQ 

RHGSKKD 


3652 


A 


640 


164 


VTTSCIIPFAFGLGVRASERLAEIDMPYLLKYQPM 

MQTIGQKYCMDPAVIAGVLSRKSPGDK1LVNMG 

DRTSMVQDPGSQAPTSWISESQVFQTTEVLTTRI 

TELQRRFPTWTPDQYLRGGLCAYSGGAGYVRSS 

QDLSCDFCNDVLARAKYLKRHGF 


3653 


A 


2 


909 


IVRRDWQEVSDIHLAMANCKMTKSiRFPALEHC 

YTGGEWLPKDQEEWKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQGITHSLLLQV1DDKGSILPP 

NTEGNIGIR1KPVRJPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGY1CFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEVVK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKKETGQM 


3654 


A 


2 


909 


IVRRDWQEVSDIHLAMANCKMTKS1RFPALEHC 

YTGGEVVLPKDQEEAVKRRTGLLLYENYGQSETG 

LICATYWGMKIKPGFMGKATPPYDVQFHMEASV 

ENCIIVSMNTADPGSQGITHSLLLQVIDDKGSILPP 

NTEGNIGIRIKPVRPVSLFMCYEGDPEKTAKVEC 

GDFYNTGDRGKMDEEGYICFLGRSDDIINASGYR 

IGPAEVESALVEHPAVAESAVVGSPDPIRGEVVK 

AFIVLTPQFLSHDKDQLTKELQQHVKSVTAPYKY 

PRKVEFVSELPKTITGKIERKELRKXETGQM 


3655 


A 


2 


2364 


SPGPSLPESAESLDGSQEDKPRGSCAEPTFTDTG 

NfVAHINNSRLKAKGVGQHDNAQNFGNQSFEEL 

RAACLRKGELFEDPLFPAEPSSLGFKDLGPNSKN 

VQNISWQRPKDIINNPLFIMDGISPTDICQGILGDC 

WLLAAIGSLTTCPKLLYRVVPRGQSFKKNYAGIF 

HFQIWQFGQWVNVVVDDRLPTKNDKLVFVHST 

ERSEFWSALLEKAYAKLSGSYEALSGGSTMEGL 

EDFTGGVAQSFQLQRPPQNLLRLLRKAVERSSL 

MGCSIEVTSDSELESMTDKMLVRGHAYSVTGLQ 

DVHYRGKMETLIRVRNPWGRIEWNGAWSDSAR 

EWEEVASDIQMQLLHKTEDGEFWMSYQDFLNN 

FTLLEICNLTPDTLSGDYKSYWHTTFYEGSWRTG 

SSAGGCRNHPGTFWTNPQFKISLPEGDDPEDDAE 

GNVWCTCLVALMQKNWRHARQQGAQLQTIGF 

VLYAVPKEFQNIQDVHLKKEFFTKYQDHGFSEEF 

TNSREVSSQLRLPPGEYIIIPSTFEPHRDADFLLRV 

FIEKHSESWELDEVNYAEQLQEEKVSEDDMDQ 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=PhcnylaIanine, G=GIycine, H=Histidine, 
l=lso!eucine, K-Lysine, L= Leu cine, M-iMethionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V-Valine, W=Tryptophan f Y=Tyrosine, 
X=Unknown, ^^top codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










DFLHLFKIVAGEGKEIGVYELQRLLNRMAIKFKS 

FKTKGFGLDACRCMINLMDKDGSGKLGLLEFKJ 

LWKKLKKWMDIFRECDQDHSGTLNSYEMRLVIE 

KAGIKLNNKVMQVLVARYADDDLIIDFDSFISCF 

LRLKTMFTFFLTMDPKNTGHICLSLEQ VLGEG W 

EGICR1APACPSTPPPPSSDVPGPASCPRLFPPWDL 

LPVSTVAADDHVGIEAL 


3656 


A 


3 


174 


PLCTHYLLPELPEKSSRTSPRSRPGNMLSGDPHLP 
QPLCHCLDHCPCCFSGKRLVA 


3657 


A 


1 


444 


DTRSTYHNAHSLPTYVKSPAPCQMTYIKSPAPCQ 

TQTCYVQGASPCQSYYVQAPASGSTSQYCVTDP 

CSAPCSTSYCCLAPRTFGVSPLRRWIQRPQNCNT 

GSSGCCENSGSSGCCGSGGCGCSCGCGSSGCCCL 

GIIPMKSRSPALL 


3658 


A 


92 


1537 


SEAPVQPQPYTMTSFYSTSSCPLGCTMAPGARNV 

FVSPIDVGCQPVAEANAASMCLLANVAHANRVR 

VGSTPLGRPSLCLPPTSHTACPLPGTCH1PGN1GIC 

GAYGKNTLNGHEKETMKFLNDRLANYLEKVRQ 

LEQENAELETTLLERSKCHESTVCPDYQSYFRTIE 

ELQQKILCSKAENARLIVQ1DNAKLAADDFRJKL 

ESERSLHQLVEADKCGTQKLLDDATLAKADLEA 

QQESLKEEQLSLKSNHEQEVKILRSQLGEKFRIEL 

DIEPTIDLNR VLG EMRAQ YEAMVETNHQD VEQ 

WFQAQSEGISLQAMSCSEELQCCQSEILELRCTV 

NALEVERQAQHTLKDCLQNSLCEAEDRYGTELA 

QMQSLISNLEEQLSEIRADLERQNQEYQVLLDVK 

ARLENEIATYRNLTPLQSLFHACLLYFLSKLWPC 

HRWVSLWPWSQHGEMILKARVRRLRLVALGSG 

VPSPCPVFLQD 


3659 


A 


2 


402 


DLLQCLNQLYSASTEMSCQQSQQQCQPPPKCTP | 
KCPPKCTPKCPPKCPPKCPPQYSAPCPPPVSSCCG 
SSSGGCCSSEGGGCCLSHHRPRQSLRRRPQSSSC 
CGSGSGQQSGGSSCCHSSGGSGCCHSSGGCC 


3660 


A 


26 


710 


CSAVEVKMAARTAFGAVCRRLWQGLGNFSVNT 

SKGNTAKNGGLLLSTNMKWVQFSNLHVDVPKD 

LTKPVVTISDEPDILYKRLSVLVKGHDKAVLDSY 

EYFAVLAAKELGISIKVHEPPRKIERFTLLQSVHI 

YKKHRVQYEMRTLYRCLELEHLTGSTADVYLEY 

IQRNLPEGVAMEVTKFCFFIFLDTIRTVTRTHQGA 

NLGNTIRRKRRKQVIKPQGGHFCLNLK 


3661 


A 


2 


370 


DVSVAASEPTVYRNPTKMSCQQNQQQCQPPPKC 
P1PKYPPKCPSKCASSCPPPISSCCGSSSGGCCSSG 
GCGCCSSEGGGCCLSHHRHHRSHCHRPKSSNCY 
GSGSGQQSGGSGCCSGGGCC 


3662 


A 


205 


1277 


RKSLPHPNPQKMLJCKPLSAVTWLCIFIVAFVSHP 

AWLQKLSKHKTPAQPQLKAANCCEEVKELKAQ 

VANLSSLLSELNKKQERDWVSVVMQVMELESN 

SKJIMESRLTDAESKYSEMNNQID1MQLQAAQTV 

TQTSAGKETSPLRERGVPPHLQHCFY1PPDDFLGS 

PELEVFCDMETSGGGWTIIQRRKSGLVSFYRDW 

KQYKQGFGSIRGDFWLGNEHMRLSRQPTRLRVE 

MEDWEGNLRYAEYSHFVLGNELNSYRLFLGNY 

TGNVGNDALQYHNNTAFSTKDKDNDNCLDKCA 

QLRKGGYWYNCCTDSNLNGVYYRLGEHNKHLD 

GITWYGWHGSTYSLKRVEMKIRPEDFKP 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, 0=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P^ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possiblc nucleotide insertion 


3663 


A 


64 


1456 


LSSAKETLAQMYNTVWNMEDLDLEYAKTDINC 

GTDLMFYIEMDPPALPPKPPKPTrVANNGMNNN 

MSLQDAEWYWGD1SREEVNEKLRDTADGTFLV 

RDA STKMHGD YTLTLRKGGNNKLIKIFHRDG KY 

G FSDPLTFSS V VELINH YRNESLAQ YNPKLD VKL 

LYPVSKYQQDQVVKEDNIEAVGKKLHEYNTQFQ 

EKSREYDRLYEEYTRTSQEIQMKRTAIEAFNETIK 

IFEEQCQTQERYSKEY1EKFKREGNEKEIQRIMHN 

YDKLKSRISEIIDSRRRLEEDLKKQAAEYREIDKR 

MNSIKPDLIQLRKTRDQYLMWLTQKGVRQKKL 

NEWLGNENTEDQYSLVEDDEDLPHHDEKTWNV 

GSSNRNKAENLLRGKRDGTFLVRESSKQGCYAC 

SVVVDGEVKHCVINKTATGYGFAEPYNLYSSLK 

ELVLHYQHTSLVQHNDSLNVTLAYPVYAQQRR 


3664 


A 


944 


406 


GATVEDQSCNFGSLRWWSVPHISARSCPDPLLS 

RTGRVPGGRGAGLPRHHSPRCCLQVFFNGANVR 

QVDVPTLTGAFGILAAHVPTLQVLRPGLVVVHA 

EDGTTSKYFVSSGSIAVNADSSVQLLAEEAVTLD 

MLDLGAAKANLEKAQAELVGTADEATRAEIQIR 

IE AN E AL V KALE 


3665 


A 


98 


1388 


ASQLAFGGKLTSTPSRDFQGCGRGAVTCCSFHEH 

RKQSGRCLSTGMAPNLKGRPRKKKPCPQRRDSF 

SGVKDSNNNSDGKAVAKVKCEARSALTKPKNN 

HNCKKVSNEEKPKVAIGEECRADEQAFLVALYK 

YMKERKTPIER1PYLGFKQINLWTMFQAAQKLG 

GYETITARRQWKHrVDELGGNPGSTSAATCTRR 

HYERLILPYERFIKGEEDKPLPPIKPRKQENSSQE 

NENKTKVSGTKRIKHEIPKSKKEKENAPKPQDAA 

EVSSEQEKEQETLISQKSIPEPLPAADMKKKIEGY 

QEFSAKPLASRVDPEKDNETDQGSNSEKVAEEA 

GEKGPTPPLPSAPLAPEKDSALVPGASKQPLTSPS 

ALVDSKQESKLCCFTESPESEPQEASFPRLPHHTG 

HRWQTRMRRRMTNCPPWQITLPTAP 


3666 


A 


113 


1492 


LLQEMCTKTIPVLWGCFLLWNLYVSSSQTIYPGI 

KARITQRALDYGVQAGMKMIEQMLKEKKLPDL 

SGSESLEFLKVDYVNYNFSNIKISAFSFPNTSLAF 

VPGVGIKALTNHGTANISTDWGFESPLFVLYNSF 

AEPMEKPILKmNEMLCPIIASEVKALNANLSTLE 

VLTKID>TYILLDYSLISSPEITEhrYLDLNLKGVFY 

PLENLTDPPFSPVPFVLPERSNSMLY1GIAEYFFKS 

ASFAHFTAGVFNVTLSTEEISNHFVQNSQGLGNV 

LSRIAEIYILSQPFMVR1MATEPPIINLQPGNFTLDI 

PASIMMLTQPKNSTVETIVSMDFVASTSVGLVIL 

GQRLVCSLSLNRFRLALPESNRSNIEVLRFENILSS 

ILHFGVLPLANAKLQQGFPLPNPHKFLFVNSDIEV 

LBGFLLISTDLKYETSSKQQPSFHVWEGLNLISRQ 

WRGKSAP 


3667 


A 


1 


181 


FRGRLGSGRNGGGSMNAPPAFESFLLFEGEKITIN 
KDTKVPNACLFTrNKEDHTLGNIIK 


JUDO 


A 


111 


43 1 


VAGEAVPFFPMMYSEPLKPSYLALVLWYFLLTG 
YCITKPEVBFKIEQGEEPWILEKGFPSQCHPAKYL 
WCLHD 


3669 


A 


458 


1056 


FSGVCFAGIAGSMATLLHDAVMNPAEVVKQRLQ 
MYNSQHRSAISCIRTVWRTEGLGAFYRSYTTQLT 
MN1PFQSIHFITYEFLQEQVNPHRTYNPQSHIISGG 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

lu 11131 JllllllU 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Glycinc, H=IIistidine, 
1-lsoteucinc, K=Lysine, L=Leuctne, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosinc, 

X=IlnUnfi\vn *=^tfin rnfinn /— nncciKIp nurlrntirl* ft»l*tinn 
/X - "UIIIUIUWll, O iu p (.UUUII, /— pu>Sill#IC IIUCICUIIUC UclcllOn^ 

\=possible nucleotide insertion 










LAGALAAAATTPLDVCKTLLNTQENVALSLAN1S 
GRLSGMANAFRTVYQLNGLAGYFKG1QARVIYQ 
MPSTAISWSVYEFFKYFLTKRQLENKAPY 


3670 


A 


145 


298 


RNPCPLTFLPSTLMVLLLSLTFFSALTFHSICQLRN 
TGVEVDIVFQRVSFL 


3671 


A 


3 


462 


ILKVAKXERTMSSLPVPYKLPVSLSVGSCVUKGT 
PIHSFINDPQLQVDFYTDMDEDSDIAFRFRVHFG 
NHVVMNRREFGIWMLEETTDYVPFEDGKQFELC 
I YVH YNEYEIKVNG HTHLRALSHRIPPSFVEDGC 
KCPRRYLPWTSVCVCN 


3672 


A 


1 


1028 


HYAKLGTRPRLKFMSSPSLSDLGKREPAAAADE 

RGTQQRRACANATWNSIHNGVIAVFQRKGLPDQ 

ELFSLNEGVRQLLKTELGSFFTEYLQNQLLTKGM 

VILRDK1RFYEGQKLLDSLAETWDFFFSDVLPML 

QAIFYPVQGKEPSVRQLALLHFRNAITLSVKLED 

ALARAHARVPPAIVQMLLVLQGVHESRGVTEDY 

LRLETLVQKVVSPYLGTYGLHSSEGPFTHSCILEK 

RLLRRSRSGDVLAKNPVVRSKSYNTPLLNPVQE 

HEAEGAAAGGTSIRRHSVSEMTSCPEPQGFSDPP 

GQGPTGTFRSSPAPHSGPCPSRLYPTTQPPEQGLD 

PTRS 


3673 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYT1YMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGENIED1PKEVLMDC 

AHLVKANSIQGCKMNNVNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVKIVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EK£EMKJKXREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3674 


A 


2 


712 


RPPRVWYPELRELSAAAPRWSHRTAPGIMVFYF 

TSSSVNSSAYTIYMGKDKYENEDLIKHGWPEDI 

WFHVDKLSSAHVYLRLHKGENIEDIPKEVLMDC 

AHLVKANSIQGCKMNNVNVVYTPWSNLKKTAD 

MDVGQIGFHRQKDVKJVTVEKKVNEILNRLEKT 

KVERFPDLAAEKECRDREERNEKKAQIQEMKKR 

EKEEMKJCKREMDELRSYSSLMKVENMSSNQDG 

NDSDEFM 


3675 


A 


921 


1321 


VTLAKMRVHISSCLKVQEQMANCPKFVPVVPTS 
QPIPSNIPNRSTFACPYCGARNLDQQELVKHCVE 
SHRSDPNRVVCPICSAMPWGDPSYKSANFLQHL 
LHRHKFSYDTFVDYSIDEEAAFQAALALSLSEN 


3676 


A 


3 


1856 


TLGRWLLGVYETVAPTLACLPRPRLRRRRRRRR 

RRMSRYTRKAVPQSLELKGITKHALNHHPPPEK 

LEEISPTSDSHEKDTSSQSKSDITRESSFTSADTGN 

SLSAFPSYTGAGISTEGSSDFSWGYGELDQNATE 

KVQTMFTAIDELLYEQKLSVHTKSLQEECQQWT 

ASFPHLRILGRQIITPSEGYRLYPRSPSAVSASYET 

TLSQERDSTIFGIRGKKLHFSSSYAHKASSIAKSSS 

FCSMERDEEDSIIVSEGIffiEYLAFDHIDlEEGFHG 

KKSEAATEKQKLGYPPIAPFYCMKEDVLAYVFD 

SVWCKVVSCMEQLTRSHWEGFASDDESNVAVT 

RPDSESSCVLSELHPLVLPRVPQSKVLY1TSNPMS 

LCQASRHQPNVNDLLVHGMPLQPRNLSLMDKLL 

DLDDKLLMRPGSSTILSTRNWPNRAVEFSTSSLS 

YTVQSTRRRNPPPRTLHPISTSHSCAETPRSVEE1L 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucJeotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Gtutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
J=Isole urine, K=Lysine, L=Leucine, M=Methionine,* 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serinc, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *= i Stop codon,/=possible nucleotide deletion, 
\-possib!e nucleotide insertion 










RGARVPVAPDSLSSPSPTPLSRNNLLPPIGTAEVE 
HVSTVGPQRQMKPHGDS SRAQS A V VDEPNYQQ 
PQERLLLPDFFPRPNTTQSFLLDTQYRRSCAVEYP 
HQARPGRGSAGPQLHGSTKSQSGGRPVSRTRQG 
P 


JO/ / 


A 

A 


246 


757 


MRLQGAIFVLLPHLGPILVWLFTRDHMSGWCEG 

PRMLSWCPFYKVLLLVQTAIYSWGYASYLVWK 

DLGGGLGWPLALPLGLYAVQLTISWTVLVLFFT 

VHNPGLALLHLLLLYGLVVSTALIAVHPINKLAAL 

LLLPYLAWLTVTSALTYHLWRDSLCPVHQPQPT 

EKSD 


3678 


A 


20 


1508 


RGKAEFFLAMAGTNALLMLENFIDGKPLPCSSYI 

DSYDPSTGEVYCRVPNSGKDEIEAAVKAAREAFP 

SWSSRSPQERSRVLNQVADLLEQSLEEFAQAESK 

DQGKTLALARTMDIPRSVQNFRFFASSSLHHTSE 

CTQMDHLGCMHYTVRAPVGVAGLISPWNLPLY 

LLTWKI APAMAAGNTV I AKPSELTS VTA WMLCK 

LLDKAG VPPG V VNIVFGTGPRVGE AL V SHPE VPL 

ISFTGSQPTAERITQLSAPHCKKLSLELGGKNPAII 

FEDANLDECIPATVRSSFANQGEICLCTSRIFVQK 

SIYSEFLKRFVEATRKWKVGIPSDPLVSIGALISK 

AHLEKVRSYVKRALAEGAQIWCGEGVDKLSLPA 

RNQAGYFMLPTVITDIKDESCCMTEEIFGPVTCV 

VPFDSEEEV1ERANNVKYGLAATVWSSNVGRVH 

RVAKKLQSGLVWTNCWLIRELNLPFGGMKSSGI 

GREGAKDSYDFFTEIKTITVKH 


3679 


A 


1862 


502 


MAGTKPYMEIQTTIREYYEHLYANKLENLEEMD 

KFLDTYTLPRLNQEEVESLNRPITGSEIEAIINSLP 

TKKIPGPDRFTAKFYQRYKEELSNLIHYLGLSHH 

LLALNFIIVSFGKKSAWSSAQVKVTDTDFDGVEV 

RVFEGPPKPEEPLKRSWYIHGGGWALASAKIRY 

YDELCTAMAEELNAV1VSIEYRLVPKVYFPEQIH 

DVVRATKYFLKPEVLQKYMVDPGRICISGDSAG 

GNLAAALGQQFTQDASLKNKLKLQALIYPVLQA 

LDFNTPSYQQNVNTPILPRYVMVKYWVDYFKG 

NYDFVQAMIVNNHTSLDVEEAAAVRARLNWTS 

LLPASFTKNYKPWQTTGNARIVQELPQLLDARS 

APLIADQAVLQLLPKTYILTCEHDVLRDDGIMYA 

KRLESAGVEVTLDHFEDGFHGCMIFTSWPTNFSV 

GIRTRNSYIKWLDQNL 


3680 


A 


249 


2146 


RSWGAPWFWRMRLLRRRHMPLRLAMVGCAFV 

LFLFLLHRDVSSREEATEKPWLKSLVSRKDHVLD 

LMLEA^1NNLRDS^^PKLQIRAPEAQQTLFS^NQSC 

LPGFYTPAELKPFWERPPQDPNAPGADGKAFQK 

SKWTPLETQEKEEGYKKHCFNAFASDRISLQRSL 

GPDTRPPECVDQKFRRCPPLATTSVIIVFHNEAWS 

TLLRTVYSVLHTTPAILLKEIILVDDASTEEHLKE 

KLEQYVKQLQVVRVVRQEERKGLITARLLGASV 

AQAEVLTFLDAHCECFHGWLEPLLARIAEDKTV 

\/\/CDr\n/TTTM "MTTCT7I7 A l^DX/ADr , D\/IJODr , \IT?r>n70 

V VorLHV I1ULN Irtir Al^V^KUKVrlbKOrNrL/W^ 

LTFGWETLPPHEKQRRKDETYPIKSPTFAGGLFSI 

SKSYFEHIGTYDNQMEIWGGENVEMSFRVWQC 

GGQLEIIPCSVVGHVFRTKSPHTFPKGTSVIARNQ 

VRLAEVWMDSYKKIFYRRNLQAAKMAQEKSFG 

DISERLQLREQLHCHhnFSWLHNVYPEMFVPDL 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D^Aspartic Acid, 
E=G!utamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysinc, L=Leucine, Al -Methionine, 
N=Asparagine, P=ProIinc, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










TPTFYGAIKNLGTNQCLDVGENNRGGKPLIMYS 
CHGLGGNQYFEYTTQRDLRHNIAKQLCLHVSKG 
ALGLGSCHFTGKNSQVPKDEEWELAQDQLIRNS 
GSGTCLTSQDKKPAN4APCNPSDPHQLWLFV 


3681 


A 


2982 


1869 


LKDTLKSQMTQEASDEAEDMKEAMNRMIDELN 

KQVSELSQLYKEAQAELEDYRKRKSLEDVTAEY 

IHKAEHEKLMQLTNVSRAKAEDALSEMKSQYSK 

VLNELTQLKQLVDAQKENSVSITEHLQV1TTLRT 

AAKEMEEKISNLKEHLASKJEVEVAICLEKQLLEE 

KAAMTDAMVPRSSYEKLQSSLESEVSVLASKLK 

JbiVKJiKbKVHocVVyiRbbVb 

KSKEQEVNELLQKFQQAQEELAEMKRYSESSSK 

LEEDKDKKINEMSKEVTKLKEALNSLSQLSYSTS 

SSKRQSQQLEALQQQVKQLQNQLAECKKQHQE 

VISVYRMHLLYAVQGQMDEDVQKVLKQILTMC 

KNQSQKK 


jOoZ 


A 


AA1 




AvJAL 1 AGRQLALAAPFI APISPISLPRLNPPSQS W 

NSTPFFKVKLPPQKEV1TSDELMAHLGNCLLSIKP 

QEKSEGLQLNFQQNVDDAMTVLPKLATGLDVN 

VRFTGVSDFEYTPECSVFDLLG1PLYHGWLVDPQ 

QSPEAVRAVGKLSY>JQL/VGEDHHLQTLQ*HQP 

RDRKPDCRAVPGDHRGPSDLPRTV 


3683 


A 


2 


942 


LEIKQEEKFVGQCIKEELMHGECVKEEKDFLKKE 

I VDDTK VKEEPPINH P V GCK RK LA M SRCETCGTE 

EAKYRCPRCMRYSCSLPCVKKHKAELTCNGVRD 

KTAYISIQQFTEMNLLSDYRFLEDVARTADHISR 

DAFLKRPISNK Y M YFM KNRA RRQG IN LKLL PNG 

FTKRKENSTFFDKKKQQFCWHVKLQFPQSQA\ST 

♦KKRVPDDKTrNEILKPYIDPEKSDPVIRQRLKAYI 

RSQTGVQILMKIEYMQQNLVRYYELDPYKSLLD 

NLRNK V I IE YPTLH V V LKG SNN DMK VLHQ VKSE 

STKNVGNEN 


3684 


A 


119 


1533 


SLQENVQEKRVRVCPGLGGLLPNGTPSITAAAAP 

QVLWRHVQPGCSHHLHACVIRAACRAGEGHAD 

RHAGPPET/PVTLPSSWPWSSPWERQCPMHVL*AP 

GHAFRPVPTEHRRGWAALGHHRAAAGPLREPAS 

GSQPAPASC*PECHHGCPEQTRQCQDLLREAVV 

APEQRG*PCAHLQT*ATATTLCPQVPAGRVWQP 

GHSCHLLPHRHDG SH * HHC A A HRRP VTRRQ AA H 

GVPLPDACYSPHHTLPAAPPPATRPAGHTATHPE 

*GGDLTPVPDGPHDCPRDVQGrPGAGGGSQLAPC 

trrrrAArvoV^u 1 yULOr KJWLH*QWbGlRWQ 

KEPE/PGPPPEVELKRGAKCRJGDHGLGAVLGQG 

EYAS*SPSIPW*ASSSACPPLHPTP/TVYTQSPAAA 

PGWTRPPSP/PPPGLYPGP/PASHAPGVRGGISHQL 

VCl O + T PDCrT'CPD/DDDDA UPPDmCf r nnn at a t/ 

I oLr^CKiiUUoCr/rrrrAHG 
LLL 


3685 


A 


101 


438 


AWVLQCKINTELQTEVVMLKSMVLWLGEQVQS 
LQLQQQLHCHFNHTHICVTNLEYNXKEYPWDLV 
KAHLOGASTSNTTFDIGFI OKKUI DI NKOTOFFO 
PSL*AWTEFQQGLE 


3686 


A 


105 


845 


VSDVVKNQLVEVQCRQDGCDAVENVHQMFMF 
NWFTDCLWTLFLSNYQPSVESSSPGGSATSDDHE 
FDPS ADML VHDFDDERTLEEEEMMEGETNFS SEI 
EDLAREGDMPIHELLSLYGYGSTVRLPEEDEEEE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysinc, L=Leucine, M=Mcthionine, 
N=Asparaginc, P=Proline, Q=Glutaminc, R=Arginine,S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possib!e nucleotide deletion, 
\=possible nucleotide insertion 










EEEEEGEDDEDADNDDNSGCSGENKEENIKDSS 
GQEDETQSSNDDPSQSVASQDAQEDRPRRCKYF 
DTNSEVEEESEEDEDYIP/SIISFFQSSDGI*SSSSSE 
DWKKEIMVGS 


3687 


A 


49 


1225 


PVLVTSLRMREADTLRPPQLMEVSADIISTVEFN 

HTGELLATGDKGGRVVIFQREPESKNAPHSQGE 

YDVYSTFQSHEPEFDYLKSLEIEEKINKIKWLPQQ 

NAAHSLLSTNDKTIKLWKITERDKRPEGYNLKDE 

EGKLKDLSTVTSLQVPVLKPMDLMVEVSPRRIFA 

NGHTYHINS1SVNSDCETYMSADDLRINLWHLAI 

TDRSFTPVNIVDIKPANMEDLTEVITASEFHPHHC 

NLFVYSSSKGSLRLCDMRAAALCDKHSKLFEEPE 

DPSNRSFFSEUS\SVSDVKFSHSDRYMLTR\DYLT 

VKVWDLNMEARPIETYQVHDYLRSKLCSLYEND 

CIFDKPECAWNGSDR/IIMTGAYNNFFRMFDRNT 

KRD VTLE ASRGSSKPRA VL ! 


3688 


A 


1 


401 


KKVPGRLSEMSFSLNFTLPANTTSSPVTVDCGPSL 

s—> T A A TT»I T T / A »T» AT T 17AT T I"" 1 >T TT TT» Y\ C*C\ YT~* A "A *TT* 

GLAAGIPLLVATALLVALLFTLIHRRRSSIEAMEE 
SDRPCE1SE1DDNPKISENPKRSPTHEKNTMGAQE 
AHIYVKTVAGSEEPVHDRYRPT1EMERRR 


3689 


A 


698 


889 


GRVLVHCAMGVSRSATLVLAFLMIYENMTLVEA 
IPDGAGPPQISALTQAFVRQLQVLDNRLGRE 


3690 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


369! 


A 


61 


153 


MGAHLVRRYLGDASVEPDPLQMPTFPPDYGF 


3692 


A 


3 


2831 


PLVRRLLRQTLRRVGGARAVREAVMRAVLTWR 

DKAEHCIND1AFKPDGTQLILAAGSRLLVYDTSD 

GTLLQPLKGHKDTVYCVAYAKDGKRFASGSAD 

KSVIIWTSKLEGILKYTHNDAIQCVSYNPITHQLA 

SCSSSDFGLWSPEQKSVSKHKSSSKJICCSWTNDG 

QYLALGMFNGIISIRNKNGEEKVKIERPGGSLSPI 

WSICWNPSSRWESFWMNRENEDAEDVIVNRYIQ 

EIPSTLKSAVYSSQGSEAEEEEPEEEDDSPRDDNL 

EERNDILAVADWGVQKVSFYQLSGKQIGKDRAL 

NFDPCCISYFTKGEYILLGGSDKQVSLFTKDGVR 

LGTVGEQNSWVWTGQAKPDSNYVVGGCQDGTI 

SFYQLIFSWHGLYKJDRYAYRDSMTDVrVQHLIT 

EQKVRIKCKELVKKIA1YRNRLAIQLPEKILIYELY 

SEDLSDMHYRVKEKIQCKFECNLLVVCANHIILC 

QEKRLQCLSFSGVKEREWQMESLIRYIKVIGGPP 

GREGLLVGLKNGQILKIFVDNLFAIVLLKQATAV 

RCLDMSASRKKLAVVDENDTCLVYDIDTKELLF 

QEPNANSVAWNTQCEDMLCFSGGGYLNIKASTF 

PVHRQKLQGFVVGYNGSKIFCLHVFSISAVEVPQ 

SAPMYQYLDRI<XFKEAYQIACLGVTDTDWRELA 

ME ALEGLDFETAKKERKKRGETNNDLFL A D VFS 

YQGKFmAAKLYKRSGHENLALEMYTDLCMFE 

YAKDFLGSGDPKETKMLITKQADWARNIKEPKA 

AVEMYISAGErRTKAIEICGDHGWVDMLIDIARK 

LDKAEREPLLLCATYLKKLDSPGYAAETYLKMG 

DLKoLVyLH vb ZyKWDbAr AbGbKHrbrKDDl Y 

MPYAQWLAE^RFEEAQKAFHKAGRQREAVQV 

LEQLTNNAVAESRFNDAAYYYWMLSMQCLDIA 

QDPAQKD 


3693 


A 


3 


1099 


SSFPTCMRTVFHSNTSVSSLLHRPGHVTPQLTIHG 
GWRHHRDHTAIDEWDFNPSKFLIYTCLLLFSVLL 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A-Alaninc C=Cysteine, D=Aspartic Acid, 
E=Glutamie Acid, F—Phenylatanine, G = Glycine, H=Histidine, 
I=lso leucine, K=Lysine, L=Lcucine, M=Methionioe, 
N=Asparagine, P=Prolinc, Q=Glutaminc, R^Arginine, S-Serine t 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\-possible nucleotide insertion 










PLRLDGIIQWSYWAVFAP1WLWKLLVVAGASVG 

AGVWARNPRYRTEGEACVEFKAMLIAVGrHLLL 

LMFEVLVCDRVERGTHFWLLVFMPLFFVSPVSV 

AACVWGFRHDRSLELEILCSVNILQFIFIALKLDRI 

IHWPWLVVFVPLW1LMSFLCLVVLYY1VWSLLFL 

RSLDVVAEQRRTHVTMAISWITTVVPLLTFEVLL 

VHRLDGHNTFSYVSIFVPLWLSLLTLMATTFRRK 

GGNHWWFAIRRDF/CQDQLPQPTGKPPPPPLTDH 

HGEKALPLQNKDRGSWPASRGSPRLL 


3694 


A 


483 


761 


PRSLIDYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVEN1KSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3695 


A 


483 


761 


PRSL1DYKSYMDTKLLVARFLEQSSCTMTPDIHE 
LVENIKSVLKSDEEHMEEAITSASFLEQIMAHSX 
QHIRAHKLPXETAGLXTSELRXLTP 


3696 


A 


456 


733 


LSAALAVEEPILSLWSETKELTNRGKMNYPQIGPH 
RPHVKGLRVRPGPGTLSNAPKSLCPGMSNSDRGI 
H\GGEGQGPGKRAGHLGRGGGMSFL ! 


3697 


A 


877 


1873 


VWL*TLS*HTCALMTVCRSCLVKYLEENNTCPT 
CRJV1HQSHPLQYIGHDRTMQD1VYKLVPGLQEA 
EMRKQREFYHKLGMEVPGDIKGETCSAKQHLDS 
HRNGETKADDSSNKEAAE 


3698 


A 


1 


572 


KQCGIPHEVVRDENSSVYAEVSRLLLATGHWKR 

LRRDNPRFNLMLGERNRLPFGRLGHEPGLVQLV 

NYYRGADKLCRKASLVKLIKTSPELAESCTWFPE 

SYVIYPTNLKTPVAPAQNGIQPPISNSRTDEREFFL 

ASYNRKJCEDGEGNVW1AKSSAGAKVWVQW*M 

TDLEEEIDIPSPVGLGLESEWPL 


3699 


A 


2008 


2432 


LHCKMGALETQTHPCSQNMLRSLQKCCCKVEE 

HHLQPVQVLQTLLHSATAGTGCRRPARPPPAPPT 

PTPWRSRQSGKQSERAS*LKGRGRYGLGALGGR 

GGRALGGSRWPPPLPGETLFSGCKHRRRRRGSD 

AAPGEEAGT 


3700 


A 


33 


1318 


GYQIGMALASGPARRALAGSGQLGLGGFGAPRR 

GAYEWGVRSTRKSEPPPLDRVYEIPGLEPITFAG 

KMHFVPWLARPIFPPWDRGYKDPRFYRSPPLHE 

HPLYKDQACYIFHHRCRLLEGVKQALWLTKTKL 

IEGLPEKVLSLVDDPRNHIENQDECVLNVISHARL 

WQTTEEIPKRETYCPVTVDNLIQLCKSQILKHPSL 

ARRICVQNSTFSATWNRESLLLQVRGSGGARLST 

KDPLPTIASREEIEATKNHVLETFYPISPIIDLHECN 

IYDVKNDTGFQEGYPYPYPHTLYLLDKANLRPH 

RLQPDQLRAKMILFAFGSALAQARLLYGNDAKV 

LEQPWVQSVGTDGRVFHFLVFQLNTTDLDSNE 

GVKNLAWVDSDQLLYQHFWCLPVIKKRVVVEP 

VGPVGFKPETFRKFLALYLHGAA 


3701 


A 


86 


465 


WTLCGPEAGMVGYDPKPDGRNNTKFQVAVAGS 
VSGLVTRALISPFDVIKIRFQLQHERLSRSDPSAK 
YHGILQASRQ1LQEEGPTAFWKGHVPAQILSIGY 
GAVQFLSFEMLTELVHRGSVYDARE 


3702 


A 


166 


814 


GFWEKTNQSSHSMDPLGAPSQFVDVDTLPSWGD 
SCQDELNSSDTTAEIFQEDTVRSPFLYNKDVNGK 
WLWKGDVALLNCTAIVNTSNESLTDKNPVSESI 
FMLAGPDLKEDLQKLKGCRTGEAQLTKGFNLAA 
RFIIHTVGPKYKSRYRTAAESSLYSCYRNVLQLA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=PhenyIalanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Metfaiomne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaItne, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KEQSMSSVGFCVINSAKRGYPLKDATHIALRTVR 
RFLEIHGETIEKVV 


3703 


A 


128 


1255 


SLGPSPKSATIPCCGDTMAPEEDAGGEALGGSFW 

EAGNYRRTVQRVEDGHRLCGDLVSCFQERARIE 

KAYAQQLADWARKWRGTVEKGPQYGTLEKAW 

HAFFTAAERLSALHLEVREKLQGQDSERVRAWQ 

RGAFHRPVLGGFRESRAAEDGFRKAQKPWLKRL 

KEVEASKKSYHAARXDEKTAQTRESHAKADSA 

VSQEQLRKLQERVERCAKEAEKTKAQYEQTLAE 

LHRYTPRYMEDMEQAFETCQAAERQRLLFFKD 

MLLTLHQHLDLSSSEKFHELHRDLHQGIEAASDE 

EDLRWWRSTHGPGMAMNWPQFEEWSLDTQRTI 

SRKEKGGRSPDEVTLTSIVPTRDGTAPPPQSPGSP 

GTGQDEEWSDEESP 


3704 


A 


1 


271 


ARGEDLALATGGGPDTVTHSNMPCPNSLVYDC 

WLNIKECSVGEHTFEDLGLCPGRNQREKKRSYK 

DFLREEEKIAAQVRNSSKKKLKDSE 


3705 


A 


170 


1318 


LNWANLVIMWPREEEKEKVQDYSLGGLSPDLR1 

DVSRKKK1LKAYDEDEDEDLYPDIHPPPSLPLPG 

QFTCPQCRKSFTRRSFRPNLQLANMVQIIRQMCP 

TPYRGNRSNDQGMCFKHQEALKLFCEVDKEAIC 

VVCRESRSHKQHSVLPLEEVVQEYKAKLQGHVE 

PLRICHLEAVQKMKAKEERRVTELKSQMKSELA 

AVASEFGRLTRFLAEEQAGLERRLREMHEAQLG 

RAGAAASRLAEQAAQLSRLLAEAQERSQQGGLR 

LLQDIKETFNRCEEVQLQPPEVWSPDPCQPHSHD 

FLTDA I VRKMSRMFCQAARVDLTLDPDTAHPAL 

MLSPDRRGVRLAERRQEVADHPKRFSADCCVLG 

AQGFRSGRHYWEVCMGP 


3706 


A 


204 


1996 


SRERQTTWMDHNFAPAPPEMQSHGAPGPGTSFS 

HSHVLGRPIRPSRLPGGGSPLTPVLRKTIHLDTFP 

QSHIPQTSSRLGLGARTRSVPPQETG1ALGASLSP 

LPTSSLVPRKLSSISLTLHQNSQARSLDRPLSHWE 

ELPTPGKKAAPHEGGRVSSPGSPPVTLVPGGRVH 

SEGPGNPGLTKSNRMLATEKPLVSSYLALPFQSR 

LAQSAPVLAEPGSLGQGHLVSVTDHMPTRASPG 

KGKPRARGIPRPRGRLQRANTTVNLTAMDTRTD 

AARHLATMATNRPSLAINLATPNTSQLDTGTEFP 

ALD1KLGTARDLSSVGTVKSGKTVNLATAGTIKP 

GTAM^TTVGTTKPGMVMDLIASEPDKLGKAM 

ATRSTAKPDMTTEG1AMDSATSDPVKPDTITATV 

GTSRLETAMALARVNRAKLGTAKNSLALDTSR 

MGTAVGSVVPVTPDPATGKTTLGSVNNLTISDV 

ATCLLMPSRSTDLALDNTNAAMDRATEPASLDL 

ATEYKGKCRNLVGDGLGCREGEVCELGDGSMK 

PMSINSNLLGYIGIDTIIEQMRKKTMKTGFDFNIM 

WGTEGCGAAAGLVAGSTKDPISFPQ 


3707 


A 


3 


549 


SSSISRDFLGQAACASGTMLRWLRDFVLPTAACQ 

DAEQPMRYETLFQALDRNGDGVVDIGELQEGLR 

NLGIPLGQDAEEKIFTTGDVNKDGKLDFEEFMKY 

LKDHEKKMKLAFKSLDKNNDGKIEASEIVQSLQ 

TLGLTISEQQAELILQSIDVDGTMTVDWNEWRD 

YFLFNPVTDIEEIIR 


3708 


A 


1 


1866 


EFRGAGRANMLAPRGAAVLLLHLVLQRWLAAG 
AQATPQVFDLLPSSSQRLNPGALLPVLTDPALND 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cysteint, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, C=Glycine, H-Histidine, 
I=Isolcucine, K=Lysinc, L=Lcucinc, M=Mcthionine, 
N^Asparagine, P=Proline, Q=Glutaminc, K=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LYV1STFKLQTKSSATIFGLYSSTDNSKYFEFTVM 

GRLSKAILRYLK^fDGKVHLVVFNNLQLADGRRH 

RILLRLS>a.QRGAGSLELYLDCIQVDSVHNLPRA 

FAGPSQKPETIELRTFQRKPQDFLEELKLVVRGSL 

FQVASLQDCFLQQSEPLAATGTGDFNRQFLGQM 

TQLNQLLGEVKDLLRQEVNETSFLRNTITECQAC 

GPLKFQSPTPSTVVPPASPAPPTRPPRRCDSNPCF 

RGVQCTDSRDGFQCGPCPEGYTGNGITCIDVDEC 

KYHPCYPGEHCINLSPGFRCDACPVGFTGPMVQ 

GVGISFAKSNKQVCTDIDECRNGACVPNSICVNT 

LGSYRCGPCKPGYTGDQ1RGCKAERNCRNPELN 

PCSVNAQCIEERQGDVTCVCGVGWAGDGYICGK 

DVDIDSYPDEELPCSARNCKXDNCKYVPNSGQE 

DADRDGIGDACDEDADGDG1LNEQDNCVLIHNV 

DQRNSDKD1FGDACDNCLSVLNNDQKDTDGDG 

RGDACDDDMDGDGIKNILDNCPKFPNRDQRDK 

DGDGVGDACDSCPDVSNPNQ 


3709 


A 


144 


417 


TQAMEGLLHYINPAHA ISLLSALNEERLKGQLCD 
VLLIVGDQKPRAHKNVLAASSEYFQSLFTNKENE 
SQTVFQLDFCEPDAFDNVLNY1Y 


3710 


A 


245 


688 


FGMLKNKGHSSKKDNLAVNAVALQDHILHDLQ 

LRNLSVADHSKTQVQKKENKSLKRDTKAIIDTGL 

KKTTQCPKLEDSEKEYVLDPKPPPLTLAQKLGLI 

GPPPPPLSSDEWEKVKQRSLLQGDSVQPCPICKE 

EFELRPQVFS1RG 


3711 


A 


3 


773 


SLEMSSDGEPLSRMDSEDSISSTIMDVDSTISSGRS 
TPAMMNGQGSTTSSSKNIAYNCCWDQCQACFNS 
SPDLADHIRSIHVDGQRGGVFVCLWKGCKVYNT 
PSTSQSWLQRHMLTHSGD1CPFKCVVGGCNASFA 
SQGGLARHVPTHFSQQNSSKVSSQPKAKEESPSK 
AGMNKRRKLKNKRRRSLARPHDFFDAQTLDAIR 
HRAICFNLSAHIESLGKGHSVVFHSTVSILLFFQIK 
YKTLQKN1STIISKSLKI 


3712 


A 


2 


344 


RATWHNAGKEREAVQLMAGAEKRVKASHSFLR 
GLFGGNTRJEEACEMYTRAANMFKMAKNWSAA 
GNAFCQAAKLHMQLQSKHDSATSFVDAGNAYK 
KADPQGKTARHVACYLCV 


3713 


A 


20 


974 


GAAATACSSSSSSSGAPATWAAHGPGKDVASPS 

SVSLSPRRSRLLVLRCGLRRNPERPSSSPALRRLL 

LLLLLLLLLLLGFLLSPGPERGVGGGRFGRRLAL 

LWAAALGHVVSGKVMSRRAPGSRLSSGGGGGG 

TNYSRSWNDWQPRTDSASADPGNLKYSSSRDRG 

GSSSYGLQPSNSAWSRQRHDDTRVHADIQNDE 

KGGYSVNGGSGENTYGRKSLGQELRVNNVTSPE 

FTSVQHGSRALATKDMRKSQERSMSYCDESRLS 

YLLRRITRENDRDRRLATVKQLKEFIQQPENKLV 

LVKQLDILAAVHDVLNER 


3714 


A 


237 


458 


IFALKSPSYLLPCCTPEGKMDHKQLCWSHPQKSG 
QSSRSCCICSNQHGLIWKYSLNMCLQCCHQYVK 
DIGFIKL 


3715 


A 


970 


1524 


LCTLSPGISGTAGSCLTTEPGTELGTSFAQNGFYH 

EAVVLFTQALKLNPQDHRLFGNRSFCHERLGQP 

AWALADAQVALTLRPGWPRGLFRLGKALMGLQ 

RFREAAAVFQETLRGGSQPDAARELRSCLLHLTL 

QGQRGGICAPPLSPGALQPLPHAELAPSGLPSLRC 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteinc, D=Asparlic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Tbreonine, V= Valine, W=Tryptophan, Y=Tyrosine t 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










PRSTALRSPGLSPLLH 


3716 


A 


85 


308 


QGLPSTMVKJLGCSFSGKPGKDPGDQDGAAMDS 

VPLISPLDISQLQPPLPDQVVIKTQTEYQLSSPDQQ 

NYTKSR 


3717 


A 


58 


618 


GAGCTSPGLWARKAAARCLPTYPSRAQPSNVGR 

RRRRRPGLG ALA AG VPAMAES V ERLQQR VQELE 

RELAQERSLQVPRSGDGGGGRVRJEKMSSEVVD 

SOTYSRLMALKRMGIVSDYEKIRTFAVAIVGVGG 

VGSVTAEMLTRCGIGKLLLFDYDKVELANMNRL 

FFQPHQAGLSKVQAAGHTPEE 


3718 


A 


3 


593 


RGAGGRAGGRADGQPNMADQRQRSLSTSGESL 

YHVLGLDKNATSDDIKKSYRKLALKYHPDKNPD 

NPEAADKFKEINNAHAILTDATKRNIYDKYGSLG 

LYVAEQFGEENVNTYFVLSSWWAKALFVFCGLL 

TCCYCCCCLCCCFNCCCGKCKPKAPEGEETEFY 

VSPEDLEAQLQSDEREATDTPIVIQPASATEP 


3719 


A 


2 


2173 


SGGVRMGSRADGPRTSGHVTGKMAVFPWHSRN 

RNYKAEFASCRLEAVPLEFGDYHPLKPITVTESK 

TKKVNRKGSTSSTSSSSSSSVVDPLSSVLDGTDPL 

SMFAATADPAALAAAMDSSRRKRDRDDNSVVG 

SDFEPWTNKRGEILARYTTTEKLSTNLFMGSEKG 

KAGTATLAMSEKVRTRLEELDDFEEGSQKELLN 

LTQQDYVNRIEELNQSLKDAWASDQKVKAPKN 

VHPGKLVYERIFSMCVDSRSVLPDHFSPENANDT 

AKETCLNWFFK1ASIRELIPRFYVEASILKCNKFLS 

KTGISECLPRLTCMIRGIGDPL\GSVYARAYL\SRV 

GMEVAPHLKETLNKNFFDFLLTFKQIHGDTVQN 

QLWQGVELPSYLPLYPPAMDWIFQCISYHAPEA 

LLTEMMERCKKLGNNALLLNSVMSAFRAEFIAT 

RSMDFIGMIKECDESGFPKHLLFRSLGLNLALAD 

PPESDRLQILNEAWKVITKLKNPQDYINCAEVWV 

EYTCKHFIXREVNTVLADVIKHMTPDRAFEDSY 

PQLQLIIKKVIAHFHDFSVLFSVEKFLPFLDMFQK 

ESVRVEVCKCI\RTPLSSINKSPPRTRSS*MPFCMF 

ARPCMTL/CNALTLEDEKRMLSYLINGFIKMVSF 

GRDFEQQLSFYVESRSMFCNLEPVLVQLIHSVNR 

LAMETRKVMKGNHSRKTA AF VRS WG A Y WFITIP 

SLAGIFTRLNLYLHSG 


3720 


A 


24 


296 


ENLFRAGFAFSLLRSSFYISKTYCSWFSNLISGSL 

ADFNSKGTRDYSPRQMAVRE/KVFDVIIRCFKRH 

GAEVIDTPVFELKVRNGQEETTW 


3721 


A 


2 


310 


PSCLTCVGHCSIGGSCTM1GIMMPECHCSLHMTG 
PRCEEHVFBLQQPGHIASILIPLLVLLLLALVAGVV 
FWHBCRRVQGAKGFQHQRMTNGAMNVEIGNPTY 
K 


3722 


A 


75 


722 


MELVAGCYEQVLFGFAVHPEPEACGDHEQWTL 

VADFTHHAHTASLSAVAVNSRFVVTGSKDETIHI 

YDMKKKIEHGALVHHSGTITCLKFYGNRHLISGA 

EDGLICIWDAKKWECLKSIKAHKGQVTFLSIHPS 

GKLAI^VGTDKTLRTWNLVEGRSAFIK>4lKQNA 

HIVEWSPRGEQYVVIIQNKIDIYQLDTASISGTITN 

EKRISSVKFLSES 


3723 


A 


110 


316 


MELSDNRRSGGLEGLAEKCPNLTYLNLSGNKIK 
DLSTVEALVSGTVLSLDLLFLVKFSEICLCLLISI 


3724 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=<jlutamic Acid, F=Phenylalanine, G-Glycine, H=Histidine, 
I-fsoleucine, K=Lysine, LNLeucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine 1 R=Arginine, S=Serine, 
T=Thrconine, V= Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknon-n, *=*Stop codon,/=posstble nucleotide deletion, 
\=possiblc nucleotide insertion 










VRACASLGVLSFPELEWYEESRMVSLTAPYVSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3725 


A 


3 


406 


VDRGTEAWQRDPAFSGLQRVGGVDVSFVKGDS 
VRAC A SLG VLSFPELE V V YEESRMVSLTAP Y VSG 
FLAFREVPFLLELVQQLREKEPGLMPQVLLVDGN 
GVLHHRGFGVACHLGVLTDLPCVGVAKKLLQV 
DG 


3726 


A 


1 


433 


SSDDRSLFRRLKLNYAIFDEGHMLKNMGSIRYQ 
HLMTINANNRLLLTGTPVQNNLLELMSLLNFVM 
PHMFSSSTSEIRRMFSSKTKSADEQSIYEKERIAH 
AKQIIKPFILRRVKEEVLKQLPPKKDRIELCAMSE 
KQEQLYLG 


3727 


A 


6 


383 


RIPRGKACXTVLGRSTGELEGFASSRLPPQPCGW 
GQSSDLLSR1DLDELMKKDEPPLDFPDTLEGFEY 
AFNEKGQLRHIKTGEPFVFNYREHLHRWNQKRY 
EALGEIITfCYVYELLEKDCNSKKVS 


3728 


A 


3 


2452 


E1AGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSVVSGISATSED1P 

N KIEDLRSECSSDFGGKDS VTSPDMDE1THDFL Y I 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS^TPERLVRSRSSVDIVSSVRRPMSDPSWNRR 

PXGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APTPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTV 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRJCLLASIAEDY 

RXRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVL1KANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3729 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSWSGISATSEDIP 

NKffiDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHTEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHSATPERLVRSRSSXDIVSSVRRPMSDPSWNRR 

P\GNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEER1CDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 
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SEQ ID 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 

fluLICUUUC 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
Cj — oiuiamic /vciu, p—r ncn/ididiiinc, vj — oiycine, 1 1 — nisnuine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTA 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEArNLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLAS1AEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAIERSVMNRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEF1KTIDD 

RK 


3730 


A 


3 


2452 


EIAGAAAENMLGSLLCLPGSGSVLLDPCTGSTISE 

TTSEAWSVEVLPSDSEAPDLKQEERLQELESCSG 

LGSTSDDTDVREVSSRPSTPGLSVVSGISATSEDIP 

NKIEDLRSECSSDFGGKDSVTSPDMDEITHDFLYI 

LQPKQHFQHIEAEADMRIQLSSSAHQLTSPPSQSE 

SLLAMFDPLSSHEGASAVVRPKVHYARPSHPPPD 

PPILEGAVGGNEARLPNFGSPMF*LPAEMEAFKQ 

RHS/YTPERLVRSRSS\DIVSSVRRPMSDPSWNRR 

PXGNEERELPPAAAIGATSLVAAPHSSSSSPSKDSS 

RGETEERKDSDDEKSDRNRPWWRKRFVSAMPK 

APIPFRKKEKQEKDKDDLGPDRFSTLTDDPSPRLS 

AQAQVAEDILDKYRNAIKRTSPSDGAMANYEST 

EVMGDGESAHDSPRDEALQNISADDLPDSASQA 

AHPQDSAFSYRDAKKKLRLALCSADSVAFPVLTV 

HSTRNGLPDHTDPEDNEIVCFLKVQIAEAINLQD 

KNLMAQLQETMRCVCRFDNRTCRKLLASIAEDY 

RKRAPYIAYLTRCRQGLQTTQAHLERLLQRVLR 

DKEVANRYFTTVCVRLLLESKEKKIREFIQDFQK 

LTAADDKTAQVEDFLQFLYGAMAQDVIWQNAS 

EEQLQDAQLAEERSVMISfRIFKLAFYPNQDGDILR 

DQVLHEHIQRLSKVVTANHRALQIPEVYLREAP 

WPSAQSEIRTISAYKTPRDKVQCILRMCSTIMNLL 

SLANEDSVPGADDFVPVLVFVLIKANPPCLLSTV 

QYISSFYASCLSGEESYWWMQFTAAVEFIKTIDD 

RK 


3731 


A 


1 


1305 


VNTAMHEAKLMEECDELVEI1QQRKQMIAVKIK 

ETKVMKLRKLAQQVANCRQCLERSTVLINQAEH 

ILKENDQARFLQSAKNIAERVAMATASSQVLIPDI 

NFNDAFENFALDFSREKKLLEGLDYLTAPNPPSIR 

EELCTASHDTITVHWISDDEFSISSYELQYTIFTGQ 

ANFISLWSVDSWMIVPNIKQNHYTVHGLQSGTR 

YIFIVKAINQAGSRNSEPTRLKTNSQPFKLDPKMT 

HKKLKISNDGLQMEKDESSLKKSHTPERFSGTGC 

YVYGVLHNSDNS*MFISLSFPLSHRYAIGIAYKSA 

PKNEWIGKNASSWVFSRCNSNFVVRHNNKEML 

VDVPPHLKRLGVLLDYDNY/NMLSFYDPANSL\H 

LHTFDVTFMLPVCPTFTIWNKSLMILSGLPAPDFI 

DYPERQECNCRPQESPYVSGMKTCH 


3732 


A 


127 


2832 


LGQRLSLVPRPSLKRRLGKRLSLGLRERMMSLW 
WS/GPKVRTQATTGARPKTETKSVPAARPKTEAQ 
AMSGARPKTEVQVMGGARPKTEAQGITGARPKT 
DARAVGGARSKTDAKAIPGARPKDEAQAWAQS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D= As panic Acid, 
E=Glutamic Acid, F=PhenylaIanine, G=Glycine, H=Histidine, 
I-Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P-Proline, Q=Glutamine, R-Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 


• 








EFGTEAVSQAEGVSQTNAVAWPLATAESGSVTK 

SK\ACLWEEN*SMWM/PETFPGTQGQKGIQPWFG 

PGEETNMGSWCYSRPRAREEASNESGFWSADET 

STASSFWTGEETSVRSWPREESNTRSRHRAKHQT 

NPRSRPRSKQEAYVDSWSGSEDEASNPFSFWVG 

ENTNNLFRPRVREE ANIRSKLRTNREDCFES ESED 

EFYKQS\^LPGEEAN\IDSGTETKKJLILPWKLRA 

QKDVDSDRVKQEPRFEEEVIIGSWFWAEKEASLE 

GGASAICESEPGTEEGAIGGSAYWAEEKSSLGAV 

AREEAKPESEEEAIFGSWFWDRDEACFDLNPCPV 

YKVSDRFRDAAEELNASSRPQTWDEVTVEFKPG 

LFHGVGFRSTSPFGIPEEASEMLEAKPKNLELSPE 

GEEQESLLQPDQPSPEFTFQYDPSYRSVREIREHL 

RARESAESESWSCSCIQCELKIGSEEFEEFLLLMD 

KIRDPFIHEISKIAMGMRSASQFTRDFIRDSGVVS 

LIETLLNYPSSRVRTSFLENMIHMAPPYPNLNMIE 

TFICQVCEETLAHSVDSLEQLTGNKGCFRHLTMT 

IDYHT\LIAN*YGPGFPLLF*PQAQCGETKFHVLK 

MLLNLSENPAVAKKLFSAKALSIFVGLFNIEETN 

DNIQIVIKMFQNISNIIKSGKMSLIDDDFSLEPLISA 

FREFEELAKQLQAQ1DNQNDPEATGTTAFVGKG 

NNPSANRERLSPSVFCPGAQEAESLPARRVRGEE 

QRLLLEEVGARTADGIPEGW 


3733 


A 


2 


3274 


DVPLIR1EEDTGEIFTTGARIDREKLCAGIPRDEHC 

FYEVEVAILPDEIFRLVKIRFLBEDINDNAPLFPAT 

VrNISIPENSAINSKYTLPAAVDPDVGINGVQNYE 

LIKSQNIFGLDVIETPGGDKMPQLIVQKELDREEK 

DTYVMKVKVEDGGFPQRSSTAILQVSVTDTNDN 

HPVFKETEIEVSfPENAPVGTSVTQLHATDADIGE 

NAKMFSFSNLVSN1ARRLFHLNATTGLITIKEPLD 

REETPNHKLLVLASDGGLMPARAMVLVNVTDV 

NDNVPSIDIRYIVNPVNDTVVLSENIPLNTKIALIT 

VTDKDADHNGRVTCFTDHEIPFRLRPVFSNQFLL 

ETAAYLDYESTKEYA1KLLA\ADAGKPPLNQSAM 

LF1KVKDENDNAPVFTQSFVTVSIPENNSPGIQLT 

KVSAMDADSGPNAKINYLLGPDAPPEFSLDCRT 

GMLTVVKKLDREKEDKYLFTILAKDNGVPPLTS 

NVTVFVSIIDQNDNSPVFTHNEYNFYVPENLPRH 

GTVGLITVTDPDYGDNSAVTLSILDENDDFTIDSQ 

TGVIRPNISFDREKQESYTFYVKAEDGGRVSRSSS 

AXVTTOVVDVNDNKPVFIVPPSNCSYELVLPSTN 

PGTVVFQV1AVDNDTGMNAEVRYSIVGGNTRDL 

FAIDQETGNITLMEKCDVTDLGLHRVLVKANDL 

GQPDSLFSWIVNLFVNESVTNATLINELVPQKH 

LKHQ*PQILEIADVSSPTSDYVK1LVAAVAGTITV 

WVIFITAVVRCRQAPHLKAAQKNMQNSEWATP 

l^ENRQMMMKKKKKKKKHSPKNLLLNVVTIEE 

TKADDVDSDGNRVTLDLPIDLEEQTMGKYNWV 

TTPTTFKPDSPDLARHYKSASPQPAFQIQPETPLN 

l^J\Jrlrlii^tiL,riyUIN I r VAUlJoloINOoooooJL^JrYoVolJ 

CGYPVTTFEVPVSVHTRPPVDLEVGGAQSGQVAI 

LTSSLMELLLCLMVAAFLPLELRPLGQQNVMSW 

EQEAKILLVGYWGDGEWCHFHFHHLIPGPVNPG 

YERKQYHILDSDSEDTQPSGELCPIPVRPFTILSIQ 

LLQDDGEHCGTKQGFQPAVQLGLLPHKTLK 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D=Aspartic Acid, 
E^GIutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Va!ine, W=Tryptopban, Y=Tyrosine, 
X^Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3734 


A 


1 


840 


GTRPGHLPAPSDGFCV/HL*SIPSWGSF*GESL/EM 

QLITSLGLQEFDIARNVLELIYAQTLVWIGIFFCPL 

LPFIQMIMLFIMFYSKNISLMMNFQPPSKAWRAS 

QMMTFFIFLLFFPSFTGVLCTLA1TIWRLKPSADC 

GPFRGLPLFIHSIYSWIDTLSTRPGYLWVVWIYRN 

LIGSVHFFFILTLIVLIITYLYWQITEGRKIMIRLLH 

EQIINEGKDKMFLIEKLIKLQDMEKKANPSSLVLE 

RREVEQQGFLHLGEHDGSLDLRSRRSVQEGNPR 

A 


3735 


A 


2 


432 


VEVCRRYLWKMTVDASQNVQCCV1FSHFPFIFN 

NLSOKLLHTDTLLKIESKKHKAYLRSAA1EEERE 

SEFALRPTFDLTVRRNHLIEDVLNQLSQFENEDL 

RKELWVSFSGEIGYDLGGSA/KKEIFYCLFAEMIQ 

PEYGMFMY 


3736 


A 


1542 


343 


KGAPSFVRLYQYPNFAGPHAALANKSFFKADKV 

TMLWNKKATAVLVIASTDVDKTGASYYGEQTL 

HYIATNGESAVVQLPKNGPIYDVVWNSSSTEFCA 

VYGFMPAKATIFNLKCDPVFDFGTGPRNAAYYS 

PHGHILVLAGFGNLILQPAD/1MKVWNVKNYKLI 

SKPVASDSTYFAWCPDGEfflLTATCAPRLRVNN 

GYKIWHYTGSILHKYDVPSNAELWQVSWQPFLD 

GIFPAKTITYQAVPSEVPNEEPKVATAYRPPALRN 

KPITNSKLHEEEPPQNMKPQSGNDKPLSKTALKN 

QRKHEAKKAAKQEARSDKSPDLAPTPAPQSTPR 

NTVSQSISGDPEIDKKIKNLKKKLKAIEQLKEQAA 

TGKQLEKNQLEKIQKETALLQELEDLELGI 


3737 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFL1LLSCPW1QGLPLKEE 

EILPEPGSETPTVASEALAELLHGALLRRGPEMG 

YLPGPPLGPEG GEEETTTTnTTTTVTTTVTSP VLC 

NNN1SEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 

YPGYGBEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRIHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRIVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNAIECVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVEILNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DILTCQWDLSWSAAPPACQK1MTCADPGEIANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

An t pt ni vtvt n^nvvrvvTi^i oriK^T fofso^h 

J\LLiLir LtKjL, V 1 V I_Ajovj Y III I l iSJL<v^vjivO.L»r*jr ouon 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3738 


A 


3190 


664 


VAMGTPRAQHPPPPQLLFLILLSCPWIQGLPLKEE 
EILPEPGSETPTVASEALAELLHGALLRRGPEMG 
YLPGPPLGPEGGEEETTTTIITTTTVTTTVTSPVLC 
NNNISEGEGYVESPDLGSPVSRTLGLLDCTYSIHV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide, 
sequence 


Ammo acid sequence (A=AIamne C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G=Glycine, 11=11 is tirtine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutaraine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










YPGYGIEIQVQTLNLSQEEELLVLAGGGSPGLAP 

RLLANSSMLGEGQVLRSPTNRLLLHFQSPRVPRG 

GGFRJHYQAYLLSCGFPPRPAHGDVSVTDLHPGG 

TATFHCDSGYQLQGEETLICLNGTRPSWNGETPS 

CMASCGGTIHNATLGRJVSPEPGGAVGPNLTCR 

WVIEAAEGRRLHLHFERVSLDEDNDRLMVRSGG 

SPLSPVIYDSDMDDVPERGLISDAQSLYVELLSET 

PANPLLLSLRFEAFEEDRCFAPFLAHGNVTTTDPE 

YRPGALATFSCLPGYALEPPGPPNABECVDPTEPH 

WNDTEPACKAMCGGELSEPAGVVLSPDWPQSY 

SPGQDCVWGVHVQEEKRILLQVEELNVREGDML 

TLFDGDGPSARVLAQLRGPQPRRRLLSSGPDLTL 

QFQAPPGPPNPGLGQGFVLHFKEVPRNDTCPELP 

PPEWGWRTASHGDLIRGTVLTYQCEPGYELLGS 

DJLTCQ WDLS WS A A PPACQKIMTCA DPGE1ANG 

HRTASDAGFPVGSHVQYRCLPGYSLEGAAMLTC 

YSRDTGTPKWSDRVPKCALKYEPCLNPGVPENG 

YQTLYKHHYQAGESLRFFCYEGFELIGEVTITCV 

PGHPSQWTSQPPLCKVTQTTDPSRQLEGGNLAL 

AILLPLGLVIVLGSGVYIYYTKLQGKSLFGFSGSH 

SYSPITVESDFSNPLYEAGDTREYEVSI 


3739 


A 


734 


445 


LLEPEPAEEYTEQSEVEST/EGM1LPCCLYFAAFQ 
TNVSNIYFALQYVNRQFMAETQFTSGEKEQVDE 
WTVETVEVRVLCIAKLLSLSSVSNFYLY ! 


3740 


A 


2 


1578 


MAHYITFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVNITKNF ! 

DIGPKFIQVGVVQYSDYPVLEIPLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAWLTDGKSQDDVKDAAQAARDSKITLFA1G 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKXVKKRJQLSPKJOKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRILTIDG/* 

PQIAVTLNGVDKILLFTTTSVINGSQVVTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLY1DDQQIENKPL 

HPVLG1LINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL- 

PGYKGEPGRDGDK 


3741 


A 


5048 


1236 


MSAPAGSSHPAASARIPPKFGGSAVSGAAAPAGP 

GAGPAPHQQNGPAQNQMQVPSGYGLHHQNYIA 

PSGHYSQGPGKMTSLPLDTQCGDYYSALYTVPT 

QNVTPNTVNQQPGAQQLYSRGPPAPHIVGSTLGS 

FQGAASSASHLHTSASQPYSSFVNHYNSPAMYS 

ASSSVASQGFPSTCGHYAMSTVSNAAYPSVSYPS 

LPAGDTYGQMFTSQNAPTVRPVKDNSFSGQNTA 

ISHPSPLPPLPSQQHHQQQSLSGYSTLTWSSPGLP 

STQDNLlRNHTGSLAVANhfNPTITVADSLSCPVM 

vJIn Vv^rJr'Koor V VM VJLoOboOoSbTRTPr^TANHPV 

EPVTSVTQPSELLQQKGVQYGEYVNNQASSAPT 

PLSSTSDDEEEEEEDEE AG VDSSSTTSS A SPMPNS 

YDALEG GS YPDMLSSSASSPAPDPAPEPDPA SAP 

APASAPAPVVPQPSKMAJKPLAMAIQHFSLVIRML 

QHHLFLEYSPSNPVYSGFQQYPQQYPGVNQLSSS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalaninc, G=Glycinc, H=Histidine, 
I=Isolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, fc =Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










IGGLSLQSSPQPESLRPVNLTQERNILPMTPVWAP 

VPNLNADLKKLNCSPDSFRCTLTN1PQTQALLNK 

AKLPLGLLLHPFRDLTQLPVITSNTIVRCRSCRTYI 

NP\FVSFIDQRJl*KCNLCYRVNDVPEEFMYNPLT 

RSYGEPHKRPEVQNSNTVEFIASSDYMLRPPQPAV 

YLFVLDVSHNAVEAGYLTI/LWCQSLLEVNLDKLP 

G\DSRT\RIGFMTFD\STYSFLQFTQEGLSQPQMLI 

VSD1DDVFLPTPDSLLVNLYESKELIKDLLNALPN 

MFTNTRETHSALGPALQAAFKLMSPTGGRVSVF 

QTQLPSLGAGLLQSREDPNQRSSTKVVQHLGPAT 

DFYKKLALDCSGQQTAVDLFLLSSQYSDLASLA 

CMSKYSAGC1YYYPSFHYTHNPSQAEKLQKDLK 

RYLTRKIGFEAVMR1RCTKGLSN4HTFHGNFFVRS 

TDLLSLANINPDAGFAVQLSIEESLTDTSLVCFQT 

ALLYTSSKGERRJRVHTLCLPVVSSLSDVYAGVD 

VQAAICLLANMAVDRSVSSSLSDARDALVNAVV 

DSLSAYGSTVSNLQHSALMAPSSLKLFPLYVLAL 

LKQKAFRTGTSTRLDDRWAMCQIKSQPLVHLM 

KMIHPNLYRIDRLTDEGAVHVNDRTVPQPPLQKL 

SAEKLTREGAFLMDCGSVFYIWVGKGCDNNFIE 

DVLGYTNFASIPQKMTHLPELDTLSSERARSFIT 

WLRDSRPLSP1LHIVKDESPAKAEFFQHLIEDRTE 

AAFSYYEFLLHVQQQICK 


3742 


A 


934 


68 


SMLASQGVLLHPYGVPMIVPAAPYLPGLIQGNQE 

AAAAPDTMAQPYASAQFAPPQNG1PAEYTAPHP 

HPAPEYTGQTTVPEHTLNLYPPAQTHSEQSPADT 

SAQTVSGTRNKQD*RSTDGWPSPKTQTS*KHGK 

QVSSPSGLHVSNIPFR\FRDPDLRQMF\GQFGK1LD 

VEIIFNERGSKGFGFVTFENSADADRAREK\LHGT 

V V\EGRXI\E VN\N ATARVMTNKKTVNP YTNG WK 

LNPVVGAVYSPEFYAGTVLLCQANQEGSSMYSA 

PSTDFRGAKLHTSRPLLSGS 


3743 


A 


3 


1456 


QFQQAWMQNKVPIPAPNEVLNDRKEDIKLEEKK 

KTQAEIEQEMATLQYTNPQLLEQLKIERLAQKQV 

EQIQPPPSSGTPLLGPQPFPGQGPMSQIPQGF/PTA 

PSISADANEHGSXKGPPGPQGQFRPPGPQGQMGP 

QGPPLHQGGGGPQGFMGPQGPQGPPQGLPRPQD 

MHGPQGMQRHPGPHGPLGPQGPPGPQGSSGPQG 

HMGPQGPPGPQGHIGPQGPPGPQGHLGPQGPPGT 

QGMQGPPGPRGMQGPPHPHGIQGGPGSQGIQGP 

VSQGPLMGLNPKGMQGPPGPRENQGPAPQGMI 

MGHPPQEMKGrHrrOOJLLijH 

MQGPPPQGSMLGPPQELRGPPGSQSQQGPPQGSL 

GPPPQGGMQGPPGPQGQQNPARGPHPSQGPIPFQ 

QQKTPLLGDGPRAPFNQEGQSTGPPPLIPGLGQQ 

GAQGR1PPLNPGQGPGPNKVS/ERGAPPRHEGRA 

PPRGRDGFPGPMKTLV 


3744 


A 


1571 


652 


PLTGRKCPGWTHSGSRRSPRIAEEVPGFPKRAEA 
SRQFSETADRLELLRRAVMAAARATTPADGEEP 

A PTJAPAI A A APFRQ^TRFT FT VKOOAF AR VFR 

GRFQGRAAVIKHRFPKGYRHPALEARLGRRRTV 

QEARALLRCRRAGISAPVVFFVDYASNCLYMEEI 

EGSVTVRDUFSPLWRLKKTPQGLSNLAKTIGQVL 

ARMHDEDLIHGDLTTSNMLLKPPLEQLN1VLIDF 

GLSFISALPEDKGVDLYVLEKAFLSTHPNTETVFE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=PhenylaIaninc, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proltne, Q=Glutamine, R-Arginine, S«=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










AFLKSYSTSSKKARPVLKJCLDEVRLRGKKRSMV 
G 


3745 


A 


127 


1433 


GSHRFSLASPLDPEVGPYCDTPTMRTLFNLLWLA 

LACSPVHTTLSKSDAKKAASKTLLEKSQFSDKPV 

QDRGLVVTDLKAESVVLEHRSYCSAKARDRHFA 

GDVLGYVTPWNSHGYDVTKVFGSKFTQISPVWL 

QLKRRG REMFE VTG LHD VDQG WMRA VRKHAK 

GL\P*CLGSCLRTGLTMISGA r VLDSEDEIEELSKT 

VVQVAKNQHFDGFVVEVWNQLLSQKJRVGLIHM 

LTHLAEALHQARLLALLVIPPA1TPGTDQLGMFT 

HKEFEQLAPVLDGFSLMTYDYSTAHQPGPNAPL 

SWVRACVQVLDPKSKWRSK1LLGLNFYGMDYA 

TSKDAREPVVGARYIQTLKDHRPRMVWDSQVSE 

HFFEYKKSRSGRHVVFYPTLKSLQVRLELARELG 

VGVS1WELGQGLDYFYDLL*VGIAASAVDVFFSK 

PWSE \ 


3746 


A 


I 


898 


IDRAAECRTKPLPMAVSJRGNADSIVACLVLMVL 

YLIKKRLVACAAVFYGFAVHMKIYPETYILPITL 

HLLPDRDNDKSLRQFRYTFQACL*ELLKRLCNRT 

ALMFVAVAGLTFFALSFGFYYEYGWEFLEHTYF 

YHLTRRDIRHNFSPYFYMLYLTAESKWSFSLGIA 

AFLPQLILLSAVSFAYYRDLVFCWFLHTSIFVTFN 

KVCTSQYFLWYLCLLPLVMPLVRMPWKRAWL 

LMLWFIGQAMWLAPAYVLEFQGKNTFLFIWLA 

GLFFLLrNCSILIQIJSHYKEEPLTERIKYD 


3747 


A 


1 


2325 


MVISFQGLVTFGDVAVDFSQEEWEWLNPIQRNL 

YRKVMLENYRNLASLGLCVSKPDVISSLEQGKEP 

WTVKRXMTRAWCPDLKAVWKIKELPLKKDFCE 

GKLSQAVITERLTSYNLEYSLLGEHWDYDALFET 

QPGLVTIKNLAVDFRQQLHPAQKNFCKNGIWEN 

NSDLGSAGHCVAKPDLVSLLEQEBCEPWMVKREL 

TGSLFSGQRSVHETQELFPKQDSYAEGVTDRTSN 

TKLDCSSFRENWDSDYVFGRKLAVGQETQFRQE 

PITHNKTLSKERERTYNKSGRWFYLDDSEEKVH 

NRDS1KOTQKSSVVJKQTGIYAGKKLFKCNECKK 

TFTQSSSLTVHQR1HTGEKPYKCNECGKAFSDGS 

SFARHQRCHTGKKPYECIECGKAFIQNTSLIRHW 

RYYHTGEKPFDCIDCGKAFSDHIGLNQHRRIHTG 

EKPYKCDVCHKSFXRYGSSLTVHQRIHTGEKPYE 

CDVCRXAFSHHASLT\Q\HQRVHSGEKPFKCKEC 

GKAFRQNIHLASHLRIHTGEKPFECAECGKSFSIS 

SQLATHQRJHTGEKPYECKVCSKAFTQKAHLAQ 

HQKTHTGEKPYECKECGKAFSQTTHLIQHQRVH 

TGEKPYKCMECGKAFGDNSSCTQHQRLHTGQRP 

YECIECGKAFKTKSSLICHRRSHTGEKPYECSVC 

GKAFSHRQSLSVHQRIHSGKKPYECKECRKTFIQI 

GHLNQHKRVHTGERSYNYKKSRKVFRQTAHLA 

HHQRIHTGESSTCPSLPSTSNPVDLFPKFLWNPSS 

LPSP 


3748 


A 


823 


1 


GGYTKSGYDSACKDFVPHDLEVQIPGRVFLVTG 

GNSGIGKATALEIAKRGGTVHLVCRDQAPAEDA 

RGEIIREXSGNQNIFLHTVDLSDPKKIWKFVENFKQ 

EHKLHVL\VNNAGCMVNKJ*JEAH^^ 

CQYSGVCTFLTTRPDPLCWRKNTDPRVITWSSG 

GMLVQKLNNQ* SPVRKNTI WMGTMVY AQNKVS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isolcucine, K=Lysine, L= Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Argininc, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










ERQQVVLTVERWGPRAPG\IHFSSMHPGWAVDTPG 
VRQAMPGFHVQASGYRLRSEAQGADTMLWLAL 
SSARSRTAQRP 


3749 


A 


1939 


715 


GFLRLSQAT\RQRLSIPVMVLTLDPTRD\QCFGDR 

FSRLLLDEFLGYDDIL\MSSVKGLAENEENKGFLR 

NWSGEHYRFV\SlvrWMART\SYLAAFANHGQSF 

TLSVSHACCGYSHHQIFVFIVDLLQMLEMNMAIA 

FPAAPLLTVILALVGMEAIMSEFFNDTTTAFYilLI 

VWLADQYDAICCHTSTSKRHWLRFFYLYHFAFY 

AYHYRFNGQYSSLALVTSWLFIQHSMIYFFHHYE 

LPAILQHVRJQXEMLLQAPTLurG I P 1 AVLPDDMN 

NNSGAPATAP\DSAGQPPALGPVSPGASGSPGPV 

AAAPSSLVAAAASVAAAAGGDLGWMAETAAIIT 

DASFLSGLSASLLERRPASPLGPAGGLPHAPQDS 

VPPSDSAASDTTPLGAAVGGPSPASMAPTEAPSE 

VGS 


3750 


A 


2 


844 


GLLEPFSKLLSFVIQNAVFTLAYLVELCGLCYRA 

FTKERDKFYLSRSVVLELLQALKLKSPLPDTNLL 

LLVQFICADAGTKLAESTILSKQMIASVPGCGTA 

ANIECVRQYINEVLDFMXADMHTLTKLKSHMKTC 

SQPLHEDTFGGHLKVGLAQIAAMDISRGNHRDN 

KAVIRYLPWLYHPPSAMQQGPKEFIECVSHIRLL 

SWLLLGSLTHNAVC/LKWPPLPGLPIPLDAGSHV 

ADHLIVILIGFPEQSKTSVL\HMCSLFHAF\SLAQL 

WDSLLARQSGRW 


3751 


A 


431 


2 


AFTRKCEETAFIVPQCEIIPTE/WVCRR1PTGSSLER 
NPGVKEGCEFCPPKVEMFFKDDANHDPQWSRQ 
QLIAAKFGFAALGI/QTEVDIMSHAT*AVFEIPEKS 
RLYPQNCTPVDMKIEFG VH VTSKEILTD V1DNDS * 
RHSPS 


3752 


A 


131 


1278 


AWSGSGLLVLCmTASMPMISVLGKMFLWQREG 

PGGRWTCQTSRRVSSDPAWAVEWIELPRGLSLSS 

LGSARTLRGWSRSSRPSSVDSQDLPEVNVGDTV 

AMLPKSRRALTIQEIAALARSSLHGISQVVKDHV 

TKPTAMA QGR V AHLIE WKG WSKPS DSPAALES A 

FSSYSDLSEGEQEARFAAGVAEQFAIAEAKLRA 

WSSVDGEDSTDDSYDEUF AOOMD llJMAUl^LrL 

GPHLQDLFTGHRFSRPVRQGSVEPESDCSQTVSP 

DTLCSSLCSLEDGLLGSPARLA\PSCWAMSCFSPN 

CPPAGKVPSAAW/APLEAQDSLYNSPLTESCLSP 

AEEEPAPCKDCQPLCPPLTGSWERQRQASDLASS 

GVVSLDEDEAEPEEQ 


3753 


A 


3 


1138 


YYSSVRQRVTCEEPRFRECAAALIEGSATEVYAG 

EWRADRRSGFGVSQRSNGLRYEGEWLGNRRHG 

YGRTT1^IX3SREEGKYKJINRLVHGGRVRSLLPL 

ALRRGKVKEKVDRAVEGARRAVSAARQRQEIA 

AARA AD ALLKA V AAS S V AEKA VEA ARMAKLIA 

QDLQPMLEAPGRRPRQDSEGSDTEPLDEDSPGV 

YENGLTPSEGSPELPSSPASSRQPWRrrACRbrLr 

P^nnnnPF^PK AWPFFWGGAGAOAFFI AGYF 

AEDEAGMQGPGPRDGSPLLGGCSDSSGSLREEE 

GEDEEPLPPLRAPAGTEPEPIAMLVLRGSSSRGPD 

AGCLTEELGEPAATERPAQPGAANPLVVGAVAL 

LDLSLAFLFSQLLT 


3754 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue or 
peptide 
sequence 


Amino acid sequence (A^AIanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Glycine, II=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, W=Tryptophan, Y=Tyrosinc, 
X^Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYIKHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDEYSDDDDMSWKVRRAAAKCIAALISSRPDL 

LPDFHCTLAPVURRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

WKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSST1RMDALAFLQ 

GLLGTEPAEAFHPHLPILLPPVMACVADSFYKIA 

AEALVVLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALHILASFLRKNQRALRLATLA 

ALDALAQSQGLSLPPSAVQAVLAELPALVNESD 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQVEAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 

EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGVVAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFLISDQPHPIDPLLK 

SFIAVHNKPSLVRDLLDDILPLLYQETKIRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNHVEDGLKDHYDIRMLTFIMVARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTrPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3755 


A 


2 


3338 


SSLLEKMTSSDKDFRFMATSDLMSELQKDSIQLD 

EDSERKVVKMLLRLLEDKNGEVQNLAVKWLGV 

PLGAFHASLLHCLLPQLSSPRLAVRKRAVGALGH 

LATACSTDLFVELADHLLDRLPGPRVPTSPTAIRT 

LIQCLGSVGRQAGHRLGAHLDRLVPLVEDFCNL 

DDDELRESCLQAFEAFLRKCPKEMGPHVPNVTS 

LCLQYUCHDPNYNYDSDEDEEQMETEDSEFSEQE 

SEDE YSDDDDMS WK VRRAA AKCI AALISSRPDL 

LPDFHCTLAPVLIRRFKEREENVKADVFTAYIVL 

LRQTRPPKGWLEAMEEPTQTGSNLHMLRGQVPL 

VVKALQRQLKDRSVRARQGCFSLLTELAGVLPG 

SLAEHMPVLVSGIIFSLADRSSSSTIRMDALAFLQ 

GLLGTEPAEAFHPHLPBLLPPVMACVADSFYK1A 

AEALVVLQELVRALWPLHRPRMLDPEPYVGEMS 

AVTLARLRATDLDQEVKERAISCMGHLVGHLGD 

RLGDDLEPTLLLLLDRLRNEITRLPAIKALTLVAV 

SPLQLDLQPILAEALH1LASFLRKNQRALRLATLA 

AT DAT AOQOrJT QT PPCA VHA VT A CT DAI \/"MT?CT1 
AJLiyAJ^AV^o^OI^oL.rro A V v£A V i^AJbLr AL. V IN Jboi-J 

MHVAQLAVDFLATVTQAQPASLVEVSGPVLSEL 

LRLLRSPLLPAGVLAAAEGFLQALVGTRPPCVDY 

AKLISLLTAPVYEQAVDGGPGLHKQVFHSLARC 

VAALSAACPQ\EAESTASRLVCDARSPHSSTGVK 

VLAFLSLAEVGQVAGPGHERELKAVLLEALGSPS 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
Hi — uiuiamic /\ciu, r — r ncnyiaidiiincj v* wiyuiicy rx — rnoLimiic, 
I^Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










EDVRAAASYALGRVGAGSLPDFLPFLLEQIEAEP 

RRQYLLLHSLKEALGAAQPDSLKPYAEDIWALL 

FQRCEGAEEGTRGVVAECIGKLVLVNPSFLLPRL 

RKQLAAGRPHTRSTVITAVKFL1SDQPHPBDPLLK 

SFIAVHNKPSLVRDLLDDILPLLYQETKIRRDLIRE 

VEMGPFKHTVDDGLDVRKAAFECMYSLLESCLG 

QLDICEFLNH VEDG LKDH YDIRMLTFIMV ARLAT 

LCPAPVLQRVDRLIEPLRATCTAKVKAGSVKQEF 

EKQDELKRSAMRAVAALLTIPEVGKSPIMADFSS 

QIRSNPELAALFESIQKDSTSAPSTDSMELS 


3756 


A 


112 


1361 


SLEEQQGRHPSFAPKCASQILGRIMITLITEQLQK 

QTLDELKCTRFSISLPLPDHADISNCGNSFQLVSE 

GASWRGLPHCSCAEFQ/DQPQLQLPSLRPEPAPQ 

TRHRGNSPKEQPFSQVLRPEPPDPEKLPVPPAPPS 

KRHCRSLSVPVDLSRWQPVWRPAPSKLWTPIKH 

RGSGGGGGPQVPHQSPPKRVSSL/SVPPSSQCLFS 

MCPSSHTLQPSFLQPGPGP\DSSRPCAASPQSGSW 

ESDAESLSPCPPQRRFSLSPSLGPQASRFLPSARSS 

PASSPELPWRPRGLRNLPRSRSQPCDLDARKTGV 

KRRHEEDPRRLRPSLDFDKMNQKPYSGGLCLQE 

TAREGSSISPPWFMACSPPPLSASCSPTGGSSQVL 

SESEEEEEGAVRWGRQALSKRTLCQRDFGDLDL 

NLIEEN 


3757 


A 


413 


1 


PKPMLQQDFT/SLPDQGLDHIAE/NSYFDARSLCA 
AELVCKJEWQQVTSE*MLWKKLIERMVHAYPLW 
KGLSEKVW/DQHLFKNRPTDGPPNSFHRSLYPKII 
QV1ETIESNWQCG*HTLQRIQCHSEKSKGVYCLQ 
YDDEK 


3758 


A 


2 


613 


FVSGSPWRMDGSTERLEARRPAGRLPWSSRQEM 

TRRPSLMAGRQHGWSAQQSATVANPVPGANPD 

LLPHFLGEPEDWrVKNKPVLLVCKAVPATQIFF 

KCNGEWVRQVDHVEERSTDGSSGLPTMEVRINV 

SRQQVEKVFGLEEYWCQCVAWSSSGTTKSQKA 

YIRIAYLRKNFEQEPLAKEVSLEQGIVLPCRPPEGI 

PPAE 


3759 


A . 


1 


561 


ADDTLHLWNLRQKRPABLHSLKFCRERVTFCHLP 

FQSKWLYVGTERGNIHIVNVESFTLSGYVIMWN 

KAIELSSKSHPGPWfflSDNPMDEGKLLIGFESGT 

VVLWDLKSKKADYRYTYDEAIHSVAWHHEGKQ 

FICSHSDGTLTIWNVRSPAKPVQTITPHGKQLKD 

GKKPEPCKPILKVEFXTTR 


3760 


A 


1 


824 


LPACRCGCVAGCPSNHGICRCLRASERQVCVMH 

LKHLRTLLSPQDGAAKVTCMAWSQNNAKFAVC 

TVDRVVLLYDEHGERRDKFSTKPADMKYGRKS 

YMVKGMAFSPDSTKIAIGQTDNIIYVYKIGEDWG 

DKKVIQ<rKFIQTVKFRPVPGTLG*TNIYQ YIYL* IQ 

PGVAFLTSECDFSYCKDGASWLFMVICCLP*SPA 

VSFPIGD*\SAVTCLQWPAEYUVFGLAEGKVRLS 

NTKTNKSSTIYGTESYVVSLTTNCSGKGILSGHA 

DGYQR 


3761 


A 


2253 


320 


PVIQRCSQPYGFSLLISFFLKCVSETSQQPPSRKVF 
QLLPSFPTLTRSKSHESQLGNR1DDVSSMRFDLSH 
GSPQMVRRDIGLSVTHRFSTKSWLSQVCHVCQK 
SM1FGVKCKHCRLKCHNKCTKEAPACRISFLPLT 
RLRRTESVPSDINNPVDRAAEPHFGTLPKALTKK 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
l=lso)eucine, K^Lysine, L=Leucine, M^Methiomne, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=VoIine, YV=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
Y=possible nucleotide insertion 










EHPPAMNHLDSSSNPSSTTFSTPSSPAPFPTSSNPS 

SATTPP\NPSP\GQR\DSRFNFPSC/AYFIHHR\Q\QFI 

FPDISAFAHAAPLPEAADGTRLDDQPKADVLEAH 

EAEAEEPEAGKSEAEDDEDEVDDLPSSRRPWRG 

PISRKASQTSVYLQEWDIPFEQVELGEPIGQGRW 

GRVHRGRWHGEVAIRLLEMDGHNQDHLKLFKK 

EVMNYRQTRHENVVLFMGACMNPPHLAIITSFC 

KGRTLHSFVRDPKTSLDINKTRQIAQEIIKGMGYL 

HAKGWHKDLKSRNVFYDNG\KVVITDFGLF\GIS 

GVVP\EGRRENQLKLSHDWLCYLAPEIVREMTPG 

KDEDQLPFSKAADVYAFGTVWYELQARDWPLK 

NQAAEASIWQIGSGEGMKRVLTSVSLGKEVSEN 

LSACWAFDLQERPSVFSLLMDMLEKLPKLNRRLS 

rIPGHF*KSADINSSKWPRFERFGLGVLESSNPK 

M 


3762 


A 


2 


1578 


MAHY1TFLCMVLVLLLQNSVLAEDGEVRSSCRT 

APTDLVFILDGSYSVGPENFEIVKKWLVN1TKNF 

DIGPKFIQVGVVQYSDYPVLE1PLGSYDSGEHLTA 

AVESILYLGGNTKTGKAIQFALDYLFAKSSRFLT 

KIAVVLTDGKSQDDVKDAAQAARDSKITLFA1G 

VGSETEDAELRAIANKPSSTYVFYVEDYIAISKIR 

EVMKQKLCEESVCPTRIPVAARDERGFDILLGLD 

VNKKVKKRIQLSPKKIKGYEVTSKVDLSELTSNV 

FPEGLPPSYVFVSTQRFKVKKIWDLWRJLTIDG/* 

PQIAVTLNGVDKlLLFTTTSVrNGSQWTFANPQV 

KTLFDEGWHQIRLLVTEQDVTLYIDDQQIENKPL 

HPVLGILINGQTQIGKYSGKEETVQFDVQKLRIY 

CDPEQNNRETACEIPGFCLNGPSDVGSTPAPCICP 

PGKPGLQGPKGDPGLPGNPGYPGQPGQDGKPVS 

TESLVISGISGITGYQGIAGTPGVPGSPGIQGARGL 

PGYKGEPGRDGDK 


3763 


A 


3 


1267 


CKV WRNPLNLFRG AE YNR YT WVTGREPLT YYD 

MNLSAQDHQTFFTCDSDHLRPADAIMQKAWRE 

RNPQARISAAHEALEINECATAYILLAEEEATTIA 

EAEKLFKQALKAGDGCYRRSQQLQHHGSQYEA 

QHSVLYLPLQ\TRHQCLGVHQKKASNVCQKTRE 

DQGSSENDERFNEGVPPSEYVQYP*KPF\KALLEL 

QAYADVQAVLAKYDDISLPKSATICYTAALLKA 

RAVSDKFSPEAASRRGLSTAEMNAVEAIHRAVEF 

NPHVPKYLLEMKSL1LPPEHILKRGDSEAIAYAFF 

HLAHWKRVEGALNLLHCTWEGTFRMIPYPLEKG 

HLFYPYPICTETADRELLPSFHEVSVYPKKELPFFI 

LFTAGLCSFTAMLALLTHQFPELMGVFAKAVSV 

CLEGGLGEWMGKAKGIKAA 


3764 


A 


25 


1032 


RSADGLCGNKDRERGNEFTRNQQAAQEVVNPK 

KKMKKJCKYVNSGTVTLLSFAVESECTFLDYIKG 

GTQrNFTVAIDFTASNGNPSQSTSLHYMSPYQLN 

AYALALTAVGEIIQHYDSDKMFPALGFGAKLPPD 

GRVSHEFPLNGNQENPSCCGIDGILEAYHRSLRT 

VQLYGPTNFAPVVTHVARNAAAVQDGSQYSVL 

LnTDGVISDMAQTKEAIYNG\SKLPMSIIIVGVGQ 

AEFNAMVELDGDDVRISSRGKLAERDP/QFVPFR 

DYVDRTGNHVLSMARLARDVLAEIPDQLVSYM 

lOVQGlRPRSPPAAPTHSPSQSPARTPPACPLHTHI 


3765 


A 


172 


3456 


LGMMDSPKIGNGLPVIGPGTDIGISSLHMVGYLG 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Aianine OCysteine, D=Aspartic Acid, 
E^Glutamic Acid, F=Phcnylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Mefhionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










KNFDSAKVPSDEYCPACKEKGKLKALKTYRISFQ 

ES1FLCEDLQCIYPLGSKSLNNLISPDLEECHTPHK 

PQKRKSLESSYKDSLLLANSKKTRNYIAIDGGKV 

LNSKHNGEVYDETSSNLPDSSGQQNPIRTADSLE 

RNEILEADTVDMATTKDPATVDVSGTGRPSPQN 

EGCTSKLEMPLESKCTSFPQALCVQWKNAYALC 

WLDCILSALVHSEELKNTVTGLCSKEESIFWRLL 

TKYNQANTLLYTSQLSGVKDGDCKKLTSEIFAEI 

ETCLNEVRDEIFISLQPQLRCTLGDMESPVFAFPL 

LLKLETHIEKLFLYSFSWDFECSQCGHQYQNRH 

MKSLVTFTNVIPEWHPLNAAHFGPCNNCNSKSQI 

RKMVLEKVSPIFMLHFVEGLPQNDLQHYAFHFE 

GCLYQITSVIQYRANNHFITWILDADGSWLECDD 

LKGPCSERHKKFEVPASEIHIVIWERKISQVTDKE 

AACLPLKKTNDQHALSNEKPVSLTSCSVGDAAS 

AETASVTHPKDISVAPRTLSQDTAVTHGDHLLSG 

PKGLVDNILPLTLEETIQKTASVSQLNSEAFL\LEN 

KPVAENTGILKTNTLLSQESLMASSVSAPCNEKLI 

QDQFVDISFPSQVVNTNMQSVQLNTEDTVNTKS 

VNNTDATGLIQGVKSVEIEKDAQLKQFLTPKTEQ 

LKPERVTSQVSNLKKKETTADSQTTTSKSLQNQS 

LKENQKKPFVGSWVKGLISRGASFMPLCVSAHN 

RNTITDLQPSVKGVNNFGGFKTKGINQKASHVSK 

KARKSASKPPPISKPPAGPPSSNGTAAHPHAHAA 

SEVLEKSGSTSCGAQLNHSSYGNGISSANHEDLV 

EGQIHKLRLKLRKKLKAEKKKLAALMSSPQSRT 

VRSENLEQVPQDGSPNDCESIEDLLNELPYPIDIA 

NESACTTVPGVSLYSSQTHEEILAELLSPTPVSTE 

LSENGEGDFRYLGMGDSHIPPPVPSEFNDVSQNT 

HLRQDHNYCSPTKKNPCEVQPDSLTNNACVRTL 

NLESPMKTDIFDEFFSSSALNALANDTLDLPHFDE 

YLFENY 


3766 


A 


3 


1622 


AQQrVTRNVMLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCD1KMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFFIKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 

DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 

ECGKFFSWRSNLTRHQL1HTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSF/VHSSRLIRHQR 

THTGEKPYECPECGKSFRQSTHLILHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSALIVHQRIHTGEKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPFIVHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3767 


A 


3 


1622 


AQQIVYRI^MLENYKNLVSLGYQLTKPDVILRL 

EKGEEPWLVEREIHQETHPDSETAFEIKSSVSSRSI 

FKDKQSCDIKMEGMARNDLWYLSLEEVWKCRD 

QLDKYQENPERHLRQVAFTQKKVLTQERVSESG 

KYGGNCLLPAQLVLREYFHKRDSHTKSLKHDLV 

LNGHQDSCASNSNECGQTFCQNIHLIQFARTHTG 

DKSYKCPDNDNSLTHGSSLGISKGIHREKPYECK 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G~Glycine, H=Histidinc, 
I=IsoJeucine, K=Lysine, t=Leacine, M=Methionine, 
N=Asparagine,P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X-Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ECGKFFSWRSNLTRHQLIHTGEKPYECKECGKSF 

SRSSHLIGHQKTHTGEEPYECKECGKSFSWFSHL 

VTHQRTHTGDKLYTCNQCGKSF/VHSSRLIRHQR 

1 rl t ObKJ'YbCrbCUKM'KvJS 1 HL1LHQRTHVRVR 

PYECNECGKSYSQRSHLVVHHRIHTGLKPFECKD 

CGKCFSRSSHLYSHQRTHTGEKPYECHDCGKSFS 

QSSAL1VHQRIHTGEKPYECCQCGKAFIRKNDLIK 

HQRIHVGEETYKCNQCGIIFSQNSPF1VHQIAHTG 

EQFLTCNQCGTALVNTSNLIGYQTNHIRENAY 


3768 


A 


185 


2258 


SIIIKMSRKISKESKKVNISSSLESEDISLETTVPTD 

D1SSSEEREGKVR1TRQLIERKELLHNIQLLK1ELS 

QKTMMIDNLKVDYLTKIEELEEKLNDALHQKQL 

LTLRLDNQLAFQQKDASKYQELMKQEMETILLR 

QKQLEETNLQLREKAGDVRRSLRDFELTEEQYIK 

LKAFPEDQLSIPEYVSVRFYELVNPLRKEICELQV 

KKNILAEELSTNKNQLKQLTETYEEDRKNYSEV 

QIRCQRLALELADTKQLIQQGDYRQENYDKVKS 

ERDALEQEVIELRRKHEILEASHM1QTKERSELSK 

EVVTLEQTVTLLQKDKEYLNRQNMELSVRCAHE 

EDRLERLQAQLEESKKAREEMYEKYVASRDHY 

KTEYENKLHDELEQIRLKTNQE1DQLRNASREMY 

ERENRNLREARDNAVAEKERAVMAEKDALEKH 

DQLLDRYRE\LQ\LSTESKVTEFLHQSKLKSFESE 

RVQLLQEETARNLTQCQLECEKYQKKLEVLTKE 

FYSLQASSEKRJTELQAQNSEHQARLDIYEKLEK 

ELDEIIMQTAEIENEDEAERVLFSYGYGANVPTT 

AKRRLKQSVHLARRVLQLEKQNSLI/LKRSGTSK 

GPSNTAFTRSLTEANSLLNQTQQPYRYL1ESVRQ 

RDSKIDSLTESIAQL/ERKDVSNLNKEKSALLQTN 

GIKMAL\DL\DQLLNHP 


3769 


A 


3 


2297 


DAAEFRVVADAMKVIGFKPEEIQTVYKILAAILH 

LGNLKFVVDGDTPLIENGKVVSIIAELLSTKTDM 

VEKALLYRTVATGRDIIDKQHTEQEASYGRDAF 

AXAIYERLFCWIVTRJNDIIEVKNYDTTIHGKNTV 

IGVLDIYGFEIFDNNSFEQFCINYCNEKLQQLFIQL 

VLKQEQEEYQl^GIPWKJfflDYFNNQIlVDLVEQQ 

HKGIIAILDDACMNVGKVTDEMFLEALNSKLGK 

HAHFSSRKLCASDK1LEFDRDFRIRHYAGDVVYS 

VIGFroKmDTLFQDFKJILMYNSSNPVLKNMW? 

EGKLSITEVTKRPLTAATLFKNSMIALVDNLASK 

EPYYVRCIKPNDKKSPQIFDDERCRHQVEYLGLL 

E1WRVRRAGFAFRQTYEKFLHRYKMISEFTWPN 

ITOLPSDraAVKKLffiRCGFQDDVAYGKTKIFIRT 

PRTLFTLEELRAQMLIRJVLFLQKVWRGTLARMR 

YKRTKAALTIIRYYRRYKVKSYIHEVARRFHGVK 

TMRDYGKJHVKWPSPPKVLRRFEEALQTIFNRWR 

ASQLIKSIPASDLPQVRAKVAAVEMLKGQRADL 

UL^RA WbuN YLASKPD 1 PQTSu TFVPVANELKR 

KDKYMNVLFSCHVRKVNRFSKVEDRAIFVTDRH 

LYKMDPTKOYT<CVN/n<CTTPI YTvJI THT ^V^TsTOfcrnOT 

\-> l FkIVXXJl 1 IVV^ * JV V IVUv I LX JL» I IN JL» l VJL/O V OIN vJj\J^/Wl_/ 

VVraTKDNKDLIVCLFSKQPTHESRIGELWGVLV 

NHtTCSEIOlHLQVVN^ 

TRLNQPQPDFTKNRSGFILSVPGN 


3770 


A 


3 


6276 


HKVAAPDVVVPTLDTVRHEALLYTWLAEHKPL 
VLCGPPGSGKTMTLFSALRALPDMEVVGLNFSS 
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SEQID 
NO 


Method 


Predicted 

Kikir! nni nil 

oeginuing 
nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 
sequence 


Predicted end 

nitrlpn tide* 

location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 

]?=rZiit#orr>i<< A rJH TT— Ph^nvlilil ni fZ=(~l\vri n f I-T — Uicftrlina 

jcj — vjiuidmic /vciu, r — i iienyi*ii«iiiinc, vj v»iyciiie, ti — rusuQine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine t S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Sfop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










ATTPELLLKTFDHYCEYRRTPNGVVLAPVQLGK 

WLVLFCDEINLPDMDKYGTQRVISFIRQMVEHG 

GFYRTSDQTWVKLERIQFVGACNPPTDPGRKPLS 

HRFLRHVPVVYVDYPGPASLTQIYGTFNRAMLR 

LIPSLRTYAEPLTAAMVEFYTMSQERFTQDTQPH 

YIYSPREMTRWVRGIFEALRPLETLPVEGLIR1WA 

HEALRLFQDRLVEDEERRWTDENIDTVALKHFP 

NIDREKAMSRPILYSNWLSKDYIPVDQEELRDYV 

KARLKVFYEEELDVPLVLFNEVLDHVLRIDRIFR 

QPQGHLLLIGVSGAGKTTLSRFVAWMNGLSVYQ 

IKVHRKYTGEDFDEDLRTVLRRSGCKNEK1AFIM 

DESNVLDSGFLERMNTLLANGEVPGLFEGDEYA 

TLMTQCKEGAQKEGLMLDSHEELYKWFTSQVIR 

NLHVVFTMNPSSEGLKDRAATSPALFNRCVLNW 

FGDWSTEALYQVGKEFTSKMDLEKPNYIVPDYM 

PWYDKLPQPPSHREA1VNSCVFVHQTLHQANA 

RLAKRGGRTMAITPRHYLDFINHYANLFHEKRSE 

LEEQQMHLNVGLRKIKETVDQVEELRRDLRIKS 

QELEVKNAAANDKLKKMVKDQQEAEKKKVMS 

QE1QEQLHKQQEVIADKQMSVKEDLDKVEPAVI 

EAQNAVKSIKKQHLVEVRSMANPPAAVKLALES 

ICLLLGESTTDWKQIRSIIMRENFIPTIVNFSAEEIS 

DAIREKMKKNYMSNPSYNYEIVNRASLACGPMV 

KWAIAQLNYADMLKRVEPLRNELQKLEDDAKD 

NQQKANEVEQM1RDLEASIARYKEEYAVLISEAQ 

A IKADL A A VE AK VNRSTALLKSLS A ERER WEKT 

SETFKMQMSTIAGDCLLSAAFIAYAGYFDQQMR 

QNLFTTWSHHLQQANIQFRTDIARTEYLSNADER 

LRWQASSLPADDLCTENAIMLKRFNRYPLIIDPS 

GQATEFIMNEYKDRKITRTSFLDDAFRKNLESAL 

RFGNPLLVQDVESYDPVLNPVLNREVRRTGGRV 

LITLGDQDIDLSPSFVIFLSTRDPTVEFPPDLCSRV 

TFVNFTVTRSSLQSQCLNEVLKAERPDVDEKRSD 

LLKLQGEFQLRLRQLEKSLLQALNEVKGR1LDDD 

TnTTLENLKREAAEVTRKVEETDIVMQEVETVS ! 

QQYLPLSTACSSIYFTMESLKQIHFLYQYSLQFFL 

DIYHNVLYENPNLKGVTDHTQRLSIITKDLFQVA 

TORVARGMLHQDH1TFAMLLARIKLKGTVGEPT 

YDAEFQHFLRGNEIVLSAGSTPRIQGLTVEQAEA 

WRLSCLPAFKDLIAKVQADEQFGIWLDSSSPEQ 

TVPYLWSEETPATPIGQAIHRLLLIQAFRPDRLLA 

MAHMFVSTNLGESFMSIMEQPLDLTQIVGTEVKP 

NTTVLMCSVPGYDASGHVEDLAAEQNTQITSIAI 

GSAEGFNQADKAINTAVKSGRWVMLKNVHLAP 

GWLMQLEKKLHSLQPHACFRLFLTMEINPKVPV 

NLLRAGREFVFEPPPGVKANMLRTFSSIPVSRICK 

SPNERARLYFLLAWFHAIIQERLRYAPLGWSKKY 

EFGESDLRSACDTVDTWLDDTAKGRQNISPDKIP 

WSALKTLMAQSIYGGRVDNEFDQRLLNTFLERL 

rTTRSFDSEFKLACKVDGHKDIQMPDGIRREEFV 

QWVELLPDTQTPSWLGLPNNAERVLLTTQGVD 

MISKMLKMQMLEDEDDLAYAETEKKTRTDSTS 

DGRP\AWMR1XHTTASNWLHLIPQTLSHLKRTVE 

NIKDPLFRFFE\REVKMGAKLLQ\DVRQDLADV\V 

QVCEGKKKQTNY1,RTLI\NELV\KGILP\RSWSHY 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!anine C=Cysteine, D=Aspartic Acid, 
E=GJulamic Acid, F=Phenylalanine t G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=VaIine, W=Tryptophan, Y=Tyrosine, 
X=Unknown T *=Stop codon, /=possib1e nucleotide deletion, 
^possible nucleotide insertion 










TVPAGVM 1 VIQW(j VribARJUVKQLQNISLAAAASG 

GAKELKNIHVCLGGLFVPEAYITATRQYVAQAN 

SWSLEELCLEVNVTTSQGATLDACSFGVTGLKL 

QGATCNNNKLSLSNAISTALPLTQLRWVKQTNT 

EKKASVVTLPVYLNFTRADLIFTVDFEIATKEDPR 

S F YERG V A VLCTE 


3771 


A 


1 


2043 


LPLLHAGFNRRFMENSSI1ACYNELIQIEHGEVRS 

QFKLRACNSVFTALDHCHEAIEITSDDHVIQYVN 

PAFERMMGYHKGELLGKELADLPKSDKNRADL 

LDTINTCIKKGKEWQGVYYARRKSGDSIQQHVKI 

TPVIGQGGKniHFVSLKKLCCTTDNNKQIHKlHR 

DSGDNSQTEPHSFRYKNRRKES1DVKSISSRGSDA 

PSLQNRRYPSMARIHSMTIEAPITKV1NIINAAQEN 

SPVTVAEALDRVLErLRTTELYSPQLGTKDEDPH 

TSDLVGGLMTDGLRRLSGNEYVrTXNVHQSHSH 

LAMPITINDVPPCISQLLDNEESWDFNIFELEAITH 

KRPLVYLGLKVFSRFGVCEFLNCSETTLRAWFQ 

VIEANYHSSNAYHNSTHAADVLHATAFFLGKER 

VKGSLDQLDEVAALIAATVHDVDHPGRTNSFL\C 

NAGSELAVLYNDT\A\ALESHHTALAFQ\LTVKDT 

K\CNIFKN]D/RGNHYRTLRQAIIDMVLATEMTKH 

FEHVNKFVNSrNKPMAAEIEGSDCECNPAGKNFP 

ENQ1LIKRMMIKCADVANPCRPLDLCIEWAGRIS 

EEYFAQTDEEKRQGLPVVMPVFDRNTCSIPKSQI 

SF1DYFITDMFDAAVDAFAHLPALMQHLADNYKH 

WKTLDDLKCKSLRLPSDRLKPSHRGGLLTDKGH 

CESQ 


3772 


A 


1013 


50 


TLVHADGFPSLHITETCLAYREKRIGLDLVHDTVE 

HELIKEAEUQGIMALLTRTLEEASEQIRMNRSAK 

YNLEKDLKDKFVALTIDDICFSLNMNSPNIRYSEN 

AVRIEPNSVSLEDWLDFSSTNVEKADKQRNNSL 

MLKALVDxRILSQTANYLRKQ 

KDTKDARDQLADHLAKWMEEIASQEKNITALEK 

AILDQEGPAKVAHTRLETRTHRPNVELCRDVAQ 

YRLMKEVQEITHNVARLKETLAVQAQAELKGLH 

RRQLALQEEIQVKENTIYIDEVLCMQMRKSIPLR 

DGEDHGVWAGGLRPDAVC 


3773 


A 


1 


955 


AA ARESERQLRLRLC VLNEILGTERD YVGTLRFL 

QSAFLHRIRQNVADSVEKGLTEENVKVLFSNIEDI 

LEVHKDFLAALEYCLHPEPQSQHELGNVFLKFK 

DKFCVYEEYCSNHEKALRLLVELNKIPTVRAFLL 

dCMLLGGRKJ 1 UiPLtUYLVLbPlQKJCKYPLLLKE 

LAKRTPGKHPDHPAVQ\SALQAMKTVCSNINETK 

RQMEKLEALEAAA/QSHIEGWEGSNLTDICTQLL 

LQGTLLKISAGNIQERAFFLFDNLLVYCKRKSRV 

TGSKKSTKRTKSINGSLY1FRGRINTEVMEVENVE 

DGTGSPSPSLA 


3774 


A 


4254 


2061 


ELQGDFSVPDVPKSMAWCENSICVGFKRDYYLI 
RVDGKGSIKELFPTGKQLEPLVAPLADGKVAVG 

PYIIAVLPRYVEIRTFEPRLLVQSIELQRPRFITSGG 

SNIIYVASNHFVWRLIPVPMATQIQQLLQDKQFE 

LALQLAEMKDDSDSEKQQQIHHIKNLYAFNLFC 

QKRFDESMQVFAKLGTDPTHVMGLYPDLLPTDY 

RKQLQYPNPLPVLSGAELEKAHLALIDYLTQKRS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
£=Glutamic Acid, F=Phenylalanine, G-Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, U=Leucine, M=Methionine, 
N^Asparagine, P^Proline, Q=Glutamine, R^Arginine, S=Serine, 
T^Threonine, V=VaIine, \V=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /=possible nucleotide deletion, 
\=possib!e nucleotide insertion 










QLVKKLNDSDHQSSTSPLMEGTPTIKSKKKLLQII 

DTTLLKCY LHTN V AL V A PLLRLENNHCHIEESEH 

VLKKAHKYSELI1LYEKKGLHEKALQVLVDQSK 

KANSPLKGHERTVQYLQHLGTENLHLIFSYSVW 

VLRDFPEDGLKIFTEDLPEVESLPRDRVLGFLIEN 

FKGLAIPYLEHIIHVWEETGSRFHNCLIQLYCEKV 

QGLMKEYLLSFPAGKTPVPAGEEEGELGEYRQK 

LLMFLEISSYYDPGRLICDFPFDGLLEERALLLGR 

MGKHEQALFIYVHILKDTRMAEEYCHKHYDRN 

KDGNKDVYLSLLRMYLSPPSIHCLGPIKLELLEPK 

ANLQAALQVLELHHSKLDTTKALNLLPANTQIN 

DIRIFLEKVLEENAQKKRFNQVLKNLLHAEFLRV\ 

QEERILHQQVKCIITEEKVCMVCKKKIGNSAFAR 

YPNGVVVHYFCSMCEVNPADT 


3775 


A 


1832 


839 


MSRARGALCRACLALAAALAALLLLPLPLPRAP 

APARTPAPAPRAPPSRPAAPSLRPDDVFIAVKTTR 

KNHGPRLRLLLRTWMSRARQQTF1FTDGDDPELE 

LQGGDRVINTNCSAVRTRQALCCKMSVEYDKFI 

ESGRKWFCHVDDDNYVNARSLLHLLSSFSPSQD 

V YLGRPS LDHPIEATERVQGGRTVTTVKF WF AT 

GGAGFCLSRGLALKMSPWASLGSFMSTAEQVRL 

PDDCTVGYIVEGLLGARLLHSPLFHSHLENLQRL 

PPDTLLQQVTLSHGGPENPQNVVNVAGGFSLHQ 

DPTRFKSIHCLLYPDTDWCPRQKQGAPTSR 


3776 


A 


3 


796 


PRAKLGTRARNMAGQDAGCGRGGDDYSEDEGD 

SSVSRAAVEVFGKLKDLNCPFLEGLYITEPKTIQE 

LLCSPSEYRLEILEWMCTRVWPSLQDRFSSLKGV 

PTEVK1QEMTKLGHELMLCAPDDQELLKGCACA 

QKQLHFMDQLLDTIRSLTIGCSSCSSLMEHFEDT 

REKNEALLGELFSSPHLQMLLNPECDPWPLDMQ 

PLLNKQSDDWQWASASAKSEEEEKLAELARQLQ 

ESAAKLHALRTEYFAQHEQGAAAGAA\TSAP 


3777 


A 


3 


413 


SEEDVIEGKTA VJEKRRKKRS SAG V VED/IGGE VQ 

NMLEGVGVDINKALLAKRKRLEMYTKASLRTSN 

QKIEHVWKTQQDQRQKLNQEYSQQFLTLFQQW 

DLDMQKAEEQEEKILVGIMIRFIINQVSSRNGQPS 

LLL 


3778 


A 


132 


788 


SRLPPPPPHLADGRAGARVPRSARLSRWWVQD 

WTHGPIVRPPAAARTMWVNPEEVLLANALW1TE 

RANPYFILQRRKGHAGDGGGGGGLAGLLVGTLD 

VVLDSSARVAPYRILYQTPDSLVYWTIACGVGSR 

KEITEHWEWLEQNLLQTLSIFENENDITTFVRGKI 

QGI1AEYNKINDVKEDDDTEKFKEAIVKFHRLFG 

MPEEEKLVNYYSCSYWKG 


3779 


A 


2 


934 


CKSCTLFPQNPNLPPPSTRERPPGCKTVFVGGLPE 

NATEEIIQEVFEQCGDITAIRKSKKNFCHIRFAEEF 

MVDKAIYI^GYRMRLGSSTDKKDSGRLHVDFA 

QARDDFYEWECKQRMRAREERHRRKLEEDRLR 

PPSPPAIMHYSEHEAALLAEKLKDDSKFSEAM\Q 

VLLSWIERGEVNRRXSANQFYSMVQSANSHVRRL 

MNEKATHEQEMEEAKENFKNALTGILTQFEQIV 

AVFNASTRQKAWDHFSKAQRKNIDIWAKVHSEE 

LRNAQSEQLMG1RREEEMEMSDDENCDSPTKKM 

RVDESALGAP 


3780 


A 


1 


2535 


AAQAEREELAAGRMPGGGPQGAPAAAGGGGVS 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutnmic Acid, F=Phenylalaninc, G=Clycine, H=Histidinc, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, VV=Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Stop cod on, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










HRAGSRDCLPPAACFRRRRLARRPGYMRSSTGP 

GIGFLSPAVGTLFRFPGGVSGEESHHSESRARQC 

GLDSRGLLVRSPVSKSAAAPTVTSVRGTSAHFGI 

QLRGGTRLPDRLSWPCGPGSAGWQQEFAAMDS 

SETLDASWEAACSDGARRVRAAGSLPSAELSSNS 

CSPGCGPEVPPTPPGSHSAFTSSFSFIRLSLGSAGE 

RGEAEGCPPSREAESHCQSPQEMGAKAASLDGP 

HEDPRCLSQPFSLLA TR V SA DLA QAARNSSRPER 

DMHSLPDMDPGSSSSLDPSLAGCGGDGSSGSGD 

AHSWDTLLRKWEPVLRDCLLRNRRQMEVISLRL 

KLQKLQEDAVENDDYDKAETLQQRLEDLEQEKI 

SLHFQLPSRQPALSSFLGHLAAQVQAALRRGATQ 

QASGDDTHTPLRMEPRLLEPTAQDSLHVSITRRD 

WLLQEKQQLQKEIEALQARMFVLEAKDQQLRRE 

IEEQEQQLQWQGCDLTPLVGQLSLGQLQEVSKA 

LQDTLASAGQIPFHAEPPETIRSLQERIKSLNLSLK 

EITTKVCMSEKFCSTLRKKVNDIETQLPALLEAK 

MHAISGNHFWTAKDLTEEIRSLTSDREGLEGLLS 

KLLVLSSRNVKKLGSVKEDYNRLRREVEHQETA 

Y h I b VKiiN 1 MiCYMb 1 LKNKLCSCKCPLLGKVW 

EADLEACRLLIQCLQLQEARGSLSVEDERQMDD 

LEGAAPPIPPRLHSEDKRKTPLKESYILSAELGEK 

CEDiGKKLLYLEDQLHTAIHSHDEDLIQSLRRELQ 

MVKETLQAMILQLQPAKEAGEREAAASCMTAG 

VHEAQA 


3781 


A 


3 


995 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKJCDKYTLPGGLLAPGGNSMASGVGVGAGL 

UAUViN^KMDbY AHMNG WbNGaYoMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM ! 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGS\MG 

SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 1 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3782 


A 


1 


2649 


FRVPDSCPVVLHSFTQLDPDLPRPESSTQEIGEELI 

NGVIYSISLRKVQLHHGGNKGQRWLGYENESAL 

NLYETCKVRTVKAGTLEKLVEHLVPAFQGSDLS 

YVTIFLCTYRAFTTTQQVLDLLFKRYGRCDALTA 

SSRYGCILPYSDEDGGPQDQLKNAISSILGTWLD 

QYSEDFCQPPDFPCLKQLVAYVQLNMPGSDLER 

RAHLLLAQLEHSEPIEAEPEGEEDWALSPVPALK 

PTPELELALTPARAPSPVPAPAPEPEPAPTPAPGSE 

LEVAPAPAPELQQAPEPAVGLESAPAPALELEPA 

PEQDPAPSQTLELEPAPAPVPSLQPSWPSPWAEN 

GLSEEKPHLLVFPPDLVAEQFTLMDAELFKKVVP 

YHCLGSIWSQRDKKGKEHLAPTIRATVTQFNSV 

ANCVITTCLGNRSTKAPDRARVVEHWIEVAREC 

RILKNFS SL Y A ILS ALOSNSIHRLKJCTWED V Sfc DS 

FRIFQKLSEIFSDENNYSLSRELLIKEGTSKFATLE 

MNPKRAQKRPKETGnQGTVPYLGTFLTDLVML 

DTAMKDYLYGRLINFEKRRKEFEVIAQIKLLQSA 

CNNYSIAPDEQFGAWFRAVERLSETESYNLSCEL 

EPPSESASNTLRTKKNTAIVKRWSDRQAPSTELS 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso!eucine, K=Lysine, L= Leucine, M^Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine, S=Serine, 
T=Thrconine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










TSGSSHSKSCDQLRCGPYLSSGDIADALSVHSAG 

SSSSDVEEINISFVPESPDGQEKKFWESASQSSPET 

SGISSASSSTSSSSASTTPVAATRTHKRSVSGLCNS 

SSALPLYNQQVGDCCIIRVSLDVDNGNMYKSILV 

TSQDKAPAVIRKAMDKHNLEEEEPEDYELLQILS 

DDRKLKIPENANVFYAMNSTANYDFVLKKRTFT 

KGVKVKHGASSTLPRMKQKGLKIAKGIF 


3783 


A 


3 


869 


RSGQGKVYGLIGRRRFQQMDVLEGLNLLITISGK 

RNKLRVYYLSWLRNKrLHNDPEVEKKQGWTTV 

GDMEGCGHYRVVKYERIKFLVIALKSSVEVYAW 

APKPYHKFMAFKSFADLPHRPLLVDLTVEEGQR 

LKVIYGSSAGFHAVDVDSGNSYDIYIPVHIQSQ1T 

PHAIIFLPNTDGMEMLLCYEDEGVYVNTYGRJ1K 

DVVLQWGEMPTSVAYICSNQIMGWGEKAIEIRS 

VETGHLDGVFMHKRAQRLKFLCERNDKVFFASV 

RSGGSSQVYFMTLNRNC1MNW 


3784 


A 


1213 


457 


LSPRQVDGLAGLQKGLSLSLLYQFLMNGIRLGTY 

GLAEAGG YLHTAEGTHSPARS AAAG AMAG VMG 

AYLGSPIYMVKTHLQAQAASEIAVGHQYKHQG 

MFQALTEIGQBCHGLVGLWRGALGGLPRVIVGSS 

TQLCTFSSTKDLLSQWECFPPQSWKLALVAAMM 

SGIAWLAMAPFDVACTRLYNQPHRCTGQGPXLY 

RGILDALLQTARTEGIFGMYKGIGASYFRLGPHTI 

LSLFFWDQLRSLYYTDTK 


3785 


A 


193 


813 


RRRGRHSLCGGKMLAYCVQDATVVDVEKRRNP 

SKHYVYIINVTWSDSTSQTIYRRYXSKFFDLQMQL 

LD\KFP1\ESGQKDPKQRIIPFLPGK1LFRRSHIRDV 

AVKRLKPIDEYCRALVRLPPHISQCDEVFRFFEAR 

PEDVNPPKEQGPSPPDAVLPYGVNKGKQELKAG 

PNWPGRTFfflVVNCVTQKCLFVFHFKFSSSGNKE 

SKSL 


3786 


A 


3785 


1632 


EFVGRAASTTVVTRIAWRMADAGIRRVVPSDLY 

PLVLGFLRDNQLSEVANKFAKATGATQQDANAS 

SLLDIYSFWLNRSAKVPERKLQANGPVAKKAKK 

KASSSDSEDSSEEEEEVQGPPAKKAAVPAKRVGL 

PPGKAAAKASESSSSEESSDDDDEEDQKKQPVQ 

KGVKPQAKAGQAPPKKAKSSDSDSDSSSEDEPP 

KNQKPKITP\VTVKAQTKAPPKPARA\APKIANGK 

AASSSSSSSSSSSSDDSEEEKAAATPKKTVPKKQV 

VAKAPVXAATTPTRKSSSSEDSSSDEEEEQKKPM 

KNKPGPYSSVPPPSAPPPKKSLGTQPPKKAVEKQ 

QPVESSEDSSDESDSSSEEEKKPPTKAVVSKATTK 

PPPAKKAAESSSDSSDSDSSEDDEAPSKPAGTTK 

NSSNKPAVTTKSPAVKPAAAPKQPVGGGQKLLT 

RKADSSSSEEESSSSEEEKTKKMVATTKPKATAK 

AALSLPAKQAPQGSRDSSSDSDSSSSEEEEEKTSK 

SAVKKKPQKVAGGAAPSKPASAKKGKAESSNSS 

SSDDSSEEEEEKLKGKGSPRPQAPKANGTSALTA 

QNGKAAiCNSEEEEEEKXKAAVVVSKSGSLKKR 

YJ*/~*\. IP A A TfT* A PTT»r\ A IV TV T TV T W TTl X rTT Ti TV O TV TV V* T TV 

KQNEAAKEAETPQAKKIKXQTPNTFPK 
RASSPFRRVREEEIEVDSRVADN SFDAKRG AAGD 
WGERANQVLKFTKGKSFRHEKTKKKRGSYRGG 
SISVQVNSIKFDSE 


3787 


A 


3 


5078 


IPEG/RALSAEHTSSLVPSLHITTLGQEQAILSGAV 
PASPSTGTADI^SILTFLQPTENHASPSPVPEMPTL 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G-Glycine, H=Histidine, 
I=lsolcucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Va!ine, \V=Tryptophan, Y^Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










PAEGSDGSPPATRDLLLSSKVPNLLSTSWTFPRW 

KKDS VT A ILGKNEE ANVTIPLQAFPRKEVLSLHT 

VNGFVSDFSTGSVSSPIITAPRTNPLPSGPPLPSILS 

IQATQTVFPSLLAFSSTKPEVYAAAVDHSGLPAS 

APKQVRASPSSMDVYDSLTIGDMKKPATTDVFW 

SSLSAETGSLSTESIISGLQQQTNYDLNGHTISTTS 

WETHLAPTAPPNGLTSAADAIKSQDFKDTAGHS 

VTAEGFSIQDLVLGTSrEQPVQQSDMTMVGSHID 

LWPTSNNNHSRDFQTAEVAYYSPTTRHSVSHPQ 

LQLPNQPAHPLLLTSPGPTSTGSLQEMLSDGTDT 

GSEISSDINSSPERNASTPFQN1LGYHSAAESSISTS 

VFPRTSSRVLRASQHPKKWTADTVSSKVQPTAA 

AAVTLFLRKSSPPALSAALVAKGTSSSPLAVASG 

PAKSSSMTTLAKNVTNKAASGPKRTPGAVHTAF 

PFTPTYMYARTGHTTSTHTA/IARXHGHCLWPVV 

YNLP/PP/GKPQAMHTGLPNPTNLEMPRASTPRPL 

TVTAALTSITASVKATRLPPLRAENTDAVLPAAS 

AAVVTTGKMASNLECQMSSKLLVKTVLFLTQRR 

VQISESLKJFS1AKGLTQALRKAFHQNDVSAHVDI 

LEYSHNVTVGYYATKGKLVYLPAVVIEMLGVY 

GVSNVTADLKQHTPHLQSVAVLASPWNPQPAG 

YFQLKTVLQFVSQADNIQSCKFAQTMEQRLQKA 

FQDAERKVLNTKSNLTIQIVSTSNASQAVTLVYV 

VGNQSTFLNGTVASSLLSQLSAELVGFYLTYPPL 

TIAEPLEYPNLDISETTRDYWVITVLQGVDNSLV 

GLHNQSFARVMEQRLAQLFMMSQQQGRRFKRA 

TTLGSYTVQMVKMQRVPGPKDPAELTYYTLYN 

GKPLLGTAAAKILSTIDSQRMALTLHHVVLLQAD 

PWKNPPNNLWIIAAVLAPIAVVTVIIIIITAVLCR 

KNKNDFKPDTMINLPQRAKPVQGFDYAKQHLG 

QQGADEEVIPVTQETVVLPLPIRDAPQERDVAQD 

GSTIKTAKSTETRKSRSPSENGSVISNESGKPSSGR 

RSPQNVMAQQKVTKEEAR2CRNVPASDEEEGAV 

LFDNSSKVAAEPFDTSSGSVQLIAIKPTALPMVPP 

TSDRSQESSAVLNGEWKALKQKSDIEHYRNKL 

RLKAKRKGYYDFPAVETSKGLTERKKMYEKAP 

KEMEHVLDPDSELCAPFTESKNRQQMKNSVYRS 

RQSLNSPSPGETEMDLLVTRERPRRGIRNSGYDT 

EPEIIEETN1DRVPEPRGYSRSRQVKGHSETSTLSS 

QPSIDEVRQQMHMLLEEAFSLASAGHAGQSRHQ 

EAYGSAQHLPYSEVVTSAPGTMTRPRAGVQWVP 

TYRPEMYQYSLPRPAYRFSQLPEMVMGSPPPPVP 

PRTGPVAVASLRRSTSDIGSKTRMAESTGPEPAQ 

LHDSASFTQMSRGPVSVTQLDQSALNYSGNTVP 

AVFAIPAANRPGFTGYFIPTPPSSYRNQAWMSYA 

GENELPSQWADSVPLPGYIEAYPRSRYPQSSPSRL 

PRQYSQPANLHPSLEQAPAPSTAASQQSLAENDP 

SDAPLTNISTAALVKAIREEVAKLAKKQTDMFEF 

QV 


j too 


A 

A 


I 


1737 


MAOLYTDAEMKSDNVlvDKDAKJSFLQKAro 

VMVSGEPLLAKPARIVAGHEPERTNELLQIIGKC 

CLNKLSSDDAVRRVLAGEKGEVKGRASLTSRSQ 

ELDNKIWREEESRVHKNTEDRGDAEIKERSTSRD 

RKQKEELKEDRMPREKDKI)K£KAXENGGNRTO 

EGERERAKARARPDNERQKJDRGNRERDRDSERK 
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SEQ1D 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycinc t H~ Ilistidine, 
I=Isolcucine, K^Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










K£TERKSEGGK£KERLRDRDRERDRDKGKDRDR 

RRVKNGEHSWDLDRENNREHDKPEKKSASSGE 

MSKKLSDGTFKDSKAETETEISTRASKSLTTKTS 

KRRSKNSVEGDSTSDAEGDAGPAGQDKSEVPET 

PEIPNELSSNIRRIPRPGSARPAPPRVKRQDSMEAL 

QMDRSGSGKTVSNVITESHNSDNEEDDQFVVEA 

Ar\^Lob,Mobl&Mv 1 A Vtl^liiiiiJbJ^J^uuJLVJvl^j^t 1 

KKDYEKLQQSPKPGEKERSLFESAWKKEKDIVS 

KEIEKLRTSIQTLCKSALPLGKIMDYIQEDVDAM 

QNELQM\YHSENRQHAEALQQEQRITDCAVEP\L 

KAELA\ELEQLIKD\Q\QDKICAVKANILKNEEKIQ 

KMVYSrNLTSRR 


3789 


A 


1 


4369 


MRTLGTCLATLAGLLLTAAGETFSGGCLFDEPYS 

TCGYSQSEGDDFNWEQVNTLTKPTSDPWVDPSGS 

FMLVNASGRPEGQRAHLLLPQLKENDTHCIDFH 

YFVSSKSNSPPGLLNVYVKVNNGPLGNPIWNISG 

DPTRTWNRAELAISTFWPNFYQVIFEVITSGHQG 

YLA IDE VK VLGHPCTRTPHFLRIQN VE VNAGQFA 

TFQCSA1GRTVAGDRLWLQGIDVRDAPLKE1KVT 

SSRRFIASFNVVNTTKRDAGKYRCMIXRTEGGVGI 

SNYAELWVKEPPVPIAPPQLASVGATYLWIQLN 

ANSINGDGPIVAREVEYCTASGSWNDRQPVDSTS 

YKI GHLDPDTE YEI S VLLTRPGEGGTG SPG P ALRT 

RTKCADPMRGPRKLEVVEVKSRQIT1RWEPFGY 

NVTRCHSYNLTVHYCYQVGGQEQVREEVSWDT 

ENSHPQHTITNLSPYTNVSVKLILMNPEGRKESQ 

ELIVQTDEDLPGAVPTESIQGSTFEEKIFLQWREP 

TQTYGVITLYEITYKAVSSFDPEIDLSNQSGRVSK 

LGNETHFLFFGLYPGTTYSFTIRASTAKGFGPPAT 

NQFTTKISAPSMPAYELETPLNQTDNTVTVMLKP 

AHSRGAPVSVYQIVVEEERPRRTKKTTEILKCYP 

VPIHFQNASLLNSQYYFAAEFPADSLQAAQPFTIG 

DNKTYNGYWNTPLLPYKSYR1YFQAASRANGET 

KIDCVQVATKGAATPKPVPEPEKQTDHTVKIAG 

VIAGILLFVIIFLGVVLVMKKRKLVAKKRKETMSS 

TRQEIDLWIGELNGPRSYAEQGTKLATRAFSFMD 

THNLNGRSVSSPSSFTMKTNTLSTSVPNSYYPDE 

THTMASDTSSLVQSHTYKKREPADVPYQTGQLH 

PAIRVADLLQHITQMKCAEGYGFKEEYESFFEGQ 

SAPAAHDSAKKDENRMKNRYGNIIAYDHSRVRLQT 

IEGDTNSDYINGNYIDGYHRPNHYIATQGPMQET 

IYDFWRMVWHENTASIIMVTNLVEVGRVKCCK 

YWPDDTEIYKDIKVTLIETELLAEYVIRTFAVEKR 

GVHEIREIRQFHFTGWPDHGVPYHATGLLGFVR 

QVKSKSPPSAGPLWHCSAGAGRTGCFIVIDIML 

DMAEREGVVDIYNCVRELRSRRVNMVQTEEQY 

VFIHDAILEACLCGDTSVPASQVRSLYYDMNKLD 

PQTNSSQIKEEFRTLNMVTPTLRVEDCS1ALLPRN 

HEKNRCMDILPPDRCLPFLITIDGESSNYINAALM 

rvQVT<f OP 5 ? A FTX/TOWPT PNTVT^ OFWR I VI HYHPT^ 
L/o I ivv^rjAn V 1 v^XXr LtL IN 1 V JVL/r W t\j_t V LtXJ I tl\^ I O 

VVMLNDVDPAQLCPQYWPENGVHRHGPIQVEF 

VSADLEEDnSRIFRIYNAARPQDGYRMVQQFQFL 

GWPMYRDTPVSKRSFLKLIRQVDKWQEEYNGG 

EGRTVVHCLNGGGRSGTFCAISIVCEMLRHQRTV 

DWHAVKTLRNNKPNMVDLLDQYKFCYEVALE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine t D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I~l5oleucine, K=Lysine, L=Lcucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine t 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










YLNSG 


3790 


A 


261 


485 


EEQTPLH1ASRLGKTEIVQLLLQHMAHPDAATTN 
GYTPLHISAREGQV\DV\ASVLLGRQGAAHSFRLT 
KVRRMTS 


3791 


A 


1 


5874 


LPPVTMSGKYIMEEHDSYSDQVWSIDELPSKQG 

YYLQGNYLRCVAEVGSFEHNLTTDLLNHLVFVQ 

KVFMKEVNEVIQKVSGGEQPIPLWNEHDGTADG 

DKPKJLLYSLNLQFKGIQVTATTPSMRAVRFETG 

LIELELSNRLQTKASPGSSSYLKLFGKCQVDLNL 

ALGQIVKHQVYEEAGSDFHQVAYFKTRJGLRlvIA 

LREEJSGSSDREAVL1TLNRPIVYAQPVAFDRAVL 

FWLNYKUAYDNWNEQRMALHKDIHMATKEW 

DMLPGIQQTSAQAFGTPFLQLTVNDLGICLPITNT 

AQSKHTGDLDTGSALVLTIESTLITACSSESLVSK 

GHFKNFCIRFADGFETSWDDWKPEIHGDLVMNA 

CVVPDGTYEVCSRTTGQAAAESSSAGTWTLNVL 

WKMCGIDVHMDPNIGKKLNALGNTLTTLTGEED 

IDDIADLNSVN1ADLSDEDEVDTMSPTIHTEATDY 

RRQAASASQPGELRGRXIMKRIVDIRELNEQAKV 

1DDLKXLGASEGTINQEIQRYQQLESVAVNDIRR 

DVRKICLRRSSMRAASLKDKWGLSYKPSYSRSKS 

ISASGRPPLICRMERASSRVGETEELPEIRVDAASP 

GPRVTFN1QDTFPEETELDLLSVT1EGPSHYSSNSE 

GSCSVFSSPKTPGGFSPGIPFQTEEGRRDDSLSSTS 

EDSEKDE1CDEDHERJERFYIYRKPSHTSRKKATGF 

A A VHQL FTER WPTTP VNRSLSG TATERNIDFELD 

IRVEIDSGKCVLHPTTLLQEHDDISLRRSYDRSSR 

SLDQDSPSKKJOOFQWYASTTHLMTGKKW 

QTKPSDLETTVFYIPGVDVKLHYNSKTLKTESPN 

ASRGSSLPRTLSKESKLYGMKDSATSPPSPPLPST 

VQSKTNTLLPPQPPPIPAAKGKGSGGVKTAKLYA 

WVALQSLPEEMVISPCLLDFLEKALETIPITPVER 

NYTAVSSQDEDMGHFEIPDPMEES\TTSLVS\SSTS 

AYSSFPVDVVVYVRVQPSQIKFSCLPVSRVECML 

KLPSLDLVFSSNRGELETLGTTYPAETLSPGGNA 

TQSGTKTSASKTGIPGSSGLGSPLGRSRHSSSQSD 

LTSSSSSSSGLSFTACMSDFSLYVFHPYGAGKQIT 

AVSGLTPGSGGLGNVDEEPTSVTGRKDSLSINLE 

FVKVSLSRIRRSGGASFFESQSVSKSASKMDTTLI 

NISAVCDIGSASFKYDMRHLSEILAFPRAWYRRSI 

ARRLFLGDQTINLPTSGPGTPDSEEGVSQHLSPESS 

RKAYCKTWEQPSQSASFTHMPQSPNVFNEHMTN 

STMSPGTVGQSLKSPASIRSRSVSDSSVPRRDSLS 

KTSTPFNKSNKAASQQGTPWETLVVFAINLKQL 

NVQMNMSNVMGNTTWTTSGLKSQGRLSVGSNR 

DRE1SMSVGLGRSQLDSKGGVVGGTIDVNALEM 

VAHISEHPNQQPSHKIQITMGSTEARVDYMGSSIL 

MGIFSNADLKLQDEWKVNLYNTLDSSITDKSEIF 

VHGDLKWDIFQVMISRSTTPDLIKIGMKLQEFFT 

nnpniNi^RAi ^twhpvpvi ppk'tmt^mi pk^qop 

QLLDAAHHRHWPGVLKVVSGCHISLFQIPLPEDG 
MQFGGSMSLHGNHMTLACFHGPNFRSKSWALF 
HLEEPNIAFWTEAQKIWEDGSSDHSTYIVQTLDF I 
HLGHNTMVTKPCGALESPMATITKITRRRHENPP 
HGVASVKEWFNYVTATRNEELNLLRNVDANNT 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Giycine, HNHistidine, 
I=Isoleuctne, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Va1ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\=possible nucleotide insertion 










ENSTTVKNSSLLSGFRGGSSYNHETETIFALPRM 

QLDFKSIHVQEPQEPSLQDASLKPKVECSVVTEF 

TDHICVTMDAELIMFLHDLVSAYLKEKEKAIFPP 

RILSTRPGQKSPIIIHDDNSSDKDREDSITYTTVDW 

RDFMCNTWHLEPTLRLIS WTGRKIDP VG VD YTLQ 

KLGFHHARTTIPKWLQRGVMDPLDKVLSVLIKK 

LGTALQDEKEKKGKDKEEH 


3792 


A 


1 


364 


QNGSTPLHHAASKNRHEIALMLLEGGANPDGKD 
HYEATAKHQATAKGNFKMIHILLYYKASTI1QDT 
EGNTPPHLVCDVRVEEAKLLVSQGA/SIYIENKEE 
KDP/LQVAKGALGLVLKRMVEG 


3793 


A 


2 


340 


DIVPNPKMAPLGDEAPTLEKVLTPELSEEEVSTR 
DDIQFHHFSSEEALQKVKYFVAKEDPSSQEEAHT 
PEAPPPQPPSSERCLGEMKCTLVRGDSSPRQAEL 
KSGPASRPAL 


3794 


A 


421 


158 


SYWVGEDYTYKFFEVILIDPFHKA1RRNPDTQWI 
SKAVYKHREMCGLTSTGRKSHGLEKDRMFPHAI 
GGSCRAA*RRRKTLQFPCYH 


3795 


A 


24 


592 


GGMDSRVSGTTSNGETKPVYPVMEKKEEDGTLE 

RGHWNNKMEFVLSVAGEIIGLGNVWRFPYLCYK 

NGGGAFFIPYLVFLFTCGIPVFLLETALGQYTSQG 

GVTAWRKICPIFEGIGYASQMIVILLNVYYIIVLA 

WALFYLFSSFTIDLPWGGCYHEWNTEHCMEFQK 

TNGSLNGTSENATSPVIEFW 


3796 


A 


3 


592 


KPASTYSTSQPSMAPLLPIRTLPL1LILLALLSPGA 

ADFNISSLSGLLSPALTESLLVALPPCHLTGGNAT 

LMVRRANDSKVVTSSFVVPPCRGRRELVSVVDS 

GAGFTVTRLSAYQVTNLVPGTKFYISYLVKKGT 

ATESSRE1PMFTLPRRNMESIGLGMARTGGMVVI 

TVLLSVAMFLLVLGFIIALALGSRK 


3797 


A 


1 


1556 


ATRLLRGSGSWGCSRLRFGPPAYRRFSSGGAYPN 

IPLSSPLPGVPKPVFATVDGQEKFETKVTTLDNGL 

RVASQNKFGQFCTVGILINSGSRYEAKYLSGIAH 

FLEKLAFSSTARFDSKDEILLTLEKHGGICDCQTS 

RDTTMYAVSADSKGLDTVVALLADVVLQPRLT 

DEEVEMTRMAVQFELEDLNLRPDPEPLLTEMIHE 

AAYRENTVGLHRFCPTENVAKINREVLHSYLRN 

YYTPDRMVLAGVGVEHEHLVDCARKYLLGVQP 

AWGSAEAVDIDRSVAQYTGGIAKLERDMSNVSL 

GPTPIPELTHMVGLESCSFLEEDFIPFAXHLKMMM 

GGGGSFSAGGPGKGMFSRLYLNVLNRHHWMYN 

ATSYHHSYEDTGLLCIHASADPRQVREMVEIITK 

EFILMGGWDTVELERAKTQLTSMLMMNLESRP 

VIFEDVGRQVLATRSRKLPHELCTLIRNVKPEDV 

KRVASKMLRGKPAVAALGDLTDLPTYEHIQTAL 

SSKDGRLPRTYRLFR 


3798 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 

QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 

LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 

LASRr MAYHKJ'LKjnSQDY I 

ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 

LFMLSLCLVPTFAVSCLLLGLDLRSGLLNLLSIV 

MILVDWGFMALWGISYNAVSLINLVS 


3799 


A 


73 


759 


KRLVEAGVPRTFDGIVGEGGAQSRSCWPWGVTA 
QTPAFSADSLNCLKNCMSITMGSVRPSVEQFHKY 
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SEQU) 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=>Aspartic Acid, 
E-Clutamic Acid, F=Phenylalanine, G=Glycinc, II=Hislidine, 
I=Isoleucine, K=Lysioe, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Clutamine, R=Arginine, S=Serine, 
T=Threonine, V=Va!ine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










LPWFLNDRPNIKCPKGGLAAYSTSVNLTSDGQV 
LASRFMAYHKPLKNSQDYTEALRAARELAANIT 
ADLRKVPGTDPAFEVFPYTITNVFYEQYLTILPEG 
LFMLSLCL VPTFA VSCLLLGLDLRSGLLNLLS1 V 
MILVDTVGFMALWGISWAVSLrNLVS 


3800 


A 


250 


1032 


GIFRSLRVLFPLFSVGRPQFARSLSAAPQLSDTAD 

TMGFGDLKSPAGLQVLNDYLADKSY1EGYVPSQ 

ADVAVFEAVSSPPPADLCHALRWYNHIKSYEKE 

KASLPGVKKALGKYGPADVEDTTGSGATDSFCD 

DDDIDLFGSDDEEESEEAKRLREERLAQYESKKA 

KXPALVAKSSILLDVKPWDDETDMAKLEECVRS 

IQADGLVWGSSKLVPVGYG1KKLQ1QCVVEDDIC 

VGTDMLEEQITAFEDYVQSMDVAAFNKI 


3801 


A 


155 


656 


SREMELVTFRDVADEFSPEEWKCLDPAQQNLYR 

DVMLENYRNLVSLGFVISNPDLVTCLEQIKEPCN 

LKIHETAAKPPAICSPFSQDLSPVQGIEDSFHKLIL 

KJIYEKCGHENLQLRKGCKRVNECKVQKGVNNG 

VYQCLSTTQSK1FQCNTCVRVFSTSSHSNKHK 


3802 


A 


1 


1428 


VTVSPETHMDLTKGCVTFEDIAIYFSQDEWGLLD 

EAQRLLYLEVMLENFALVASLGCGHGTEDEETP 

SDQNVSVGVSQSKAGSSTQKTQSCEMCVPVLKD 

ILHLADLPGQKPYLVGECTNHHQHQKHHSAKKS 

LKRDMDRASYVKCCLFCMSLKPFRXWEVGKDL 

PAMLRLLRSLVFPGGKKPGTITECGED1RSQKSH 

YKSGECGKASRHKHTPVYHPRVYTGKKLYECSK 

CG KA FRGK YSL VQHQR V HTG ERP WECN ECG KF 

FSQTSHLNDHRRIHTGERPYECSECGKLFRQNSS 

LVDHQKIHTGARPYECSQCGKSFSQKATLVKHQ 

RVHTGERPYKCGECGNSFSQSA1LNQHRRIHTGA 

KPYECGQCGKSFSQKATLIKHQRVHTGERPYKC 

GDCGKSFSQSSILIQHRRIHTGARPYECGQCGKSF 

SQKSGLIQHQVVHTGERPYECNKCGNSFSQCSSL 

IHHQKCHNT 


3803 


A 


193 


617 


LFPFLGSESKNGEADSSDKEMKHGQKSPTGKQTS 
QHLKRLKXSGLGHLKWTKAEDIDIETPGSJLVNT 
NL^LINKHTFASLPQHFQQYLLLLLPEVDRQMG 
SDGILRLSTS ALNNEFF A Y AAQG WKQRL AEGKF 
VFSI1M 


3804 


A 


197 


479 


SSSRASPPEHPSSQAHCGPLVLSHACPEVTNKWS 
TGSSSSPNSSWVSSPLQPEGLSGSSRMKGGSATK1 
LLETLLLAAHMTADQGIASSQRCLL 


3805 


A 


1 


385 


QSADTLFPGDINFNVSGLFSAVTLQDTVSDRLAS 
EELPSTAVPTPATTPAPAPAPAPATAPALVSAAT 
KERTESEVPPRPASPKVTRSPPETAAPVEDMARR 
SELAVGGEEGTEGGRGEGTGSPMSSY 


3806 


A 


47 


1033 


LQGDTWHLSFLSHFSRLHGGVPGRGLLEGNLLQ 

PQAPGHDMTSIPFPGDRLLQVDGVrLCGLTHKQA 

VQCLKGPGQVARLVLERRVPRSTQQCPSANDSM 

GDERTAVSLVTALPGRPSSCVSVTDGPKF*SSN* 

KRlANOLGr 5>r VQMJblOioCbriLK^ P 

GHPAEENGAIAAGDIILGREWEGPRKASSSRCRG 

SWAMQLSVQAGPSFASYYPAAVEVLHLLRGAPQ 

EVTLLLCRPPPGALPELEQEWQTPELSADKEFTR 

ATCTDSCTSPILGSRGQLGGTVPPQMQGKAWGL 

RPESSQKA1REGTMGAKTERDLGPVP 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alaninc C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=G1ycinc, H=IIistidine, 
I=lsoleucine, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Threonine, V- Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon,/=possible nucleotide deletion, 
\=possib|e nucleotide insertion 


joU/ 


A 


DjO 


lZJ)5 


KCPc>LLPPb WFLP I Li^ I L I Kl rONKAlAGGAGL W 

AVLWGSERTPPYR*GN*NQRGAVPCLRPHRLRP 

QDKFLVLASDGLWDMLSNEDVVRLVVGHLAEA 

DWHKTDLAQRPANLGLMQSLLLQRKASGLHEA 

DQNAATRLIRHAIGNNEYGEMEAERLAAMLTLP 

EDLARMYRDDITVTVVYFNSES1GAYYKGG 


3808 


A 


26 


2195 


SQYSESVAGRQASPERLLGSYHAMASTVEGGDT 

ALLPEFPRGPLDAYRARASFSWKELALFTEGEG 

MLRFKKTIFSALENDPLFARSPGADLSLEKYRJEL 

NFLRCKRIFEYDFLSVEDMFKSPLKVPALIQCLG 

MYDSSLAAKYLLHSLVFGSAVYSSGSERHLTYIQ 

KI FRMEIFG C FA LTELSHG SNTKA1RTTAH YDPAT 

EEFI1HSPDFEAAKFWVGNMGKTATHAWFAKL 

CVPGDQCHGLHPFIVQIRDPKTLLPIV1PGVMVGDI 

GKKLGQNGLDNGFAMFHKVRVPRQSLLNRMGD 

VTPEGTYVSPFKDVRQRFGASLGSLSSGRVSIVSL 

AILNLKLAVAIALRFSATRRQFGPTEEEEIPVLEY 

PMQQWRLLPYLAAVYALDHFSKSLFLDLVELQR 

GLASGDRSARQAELGREIHALASASKPLASWTT 

QQGIQECREACGGHGYLAMNRLGVLRDDNDPN 

CTYEGDNN1LLQQTSNYLLGLLAHQVHDGACFR 

SPLKSVDFLDAYPGILDQKFEVSSVADCLDSAVA 

LAAYXWLVCYLL1^TYQK1.nQEKRSGSSDFEAR 

NKCQVSHGRPLALAFVELTVVQRFHEHVHQPSV 

PPSLRAVLGRLSALYALWSLSRHAALLYRGGYF 

SGEQAGEVLESAVLALCSQLKDDAVALVDV1AP 

PDFVLDSPIGRADGELYKNLWGAVLQESKVLER 

ASWWPEFSVNKPVIGSLKSKL 


3809 


A 


117 


830 


CFGIMERVGCTLTTTYAHPRPTPTNFLPAISTMAS 

SYRDRFPHSNLTHSLSLPWRPSTYYKVASNSPSV 

ArYC IKM^KVafcNiJVlLrr VaNKl itr IKY IrDDW 

YRSNLTNYQESNTSRHNSEKLRVDTSRLIQDKYQ 

QTRKTQADTTQNLGERVNDIGFWKSEIIHELDEM 

IGETNALTDVKKRLERALMETEAPLQVARECLF 

HREKJIMGIDLVHDEVEAQLLTVNVGEMHQSQA 

A 




A 

A 






\/TrvcT "c/^ricr^ a nr rTJiicrDDA chddi:dddac a r> c 
V lynLliOObOAJLJJ^OliHoCKr Ao^jrKr r Kr AiiAKo 

HPATRRPASGPAMGKTNSKLAPEVLEDLVQNTE 

FSEQELKQWYKGFLKDCPSGILNLEEFQQLYIKF 

FPYGDASKFAQHAFRTFDKNGDGTIDFREFICAL 

SVTSRGSFEQKLNWAFEMYDLDGDGRITRLEML 

EIBE 


3811 


A 


81 


1147 


GCGYGCSGAGGAAIGEPMAKWGEGDPRWIVEE 

RADATNVNNWHWTERDASNWSTDKLKTLFLAV 

QVQNEEGKCEVTEVSKLDGEASINNRKGKLIFFY 

EWSVKLNWTGTSKSGVQYKGHVEPNLSDENSV 

DEVEISVSLAKDEPDTNLVALMKEEGVKLLREA 

Mul Ylo I LK l br I QGMlLr I MNCjco Vl/P VGl^rAL 

KTEERKAKPAPSKTQARPVGVKIPTCKITLKETFL 

T<\PFFT YRVFTTOFT VOAFTHAPATT FAnROHKF 
HMVDGm^SGEFTDLVPEKmVMKWRFKSWPEG 
HFATITLTFIDKNGETELCMEGRGIPAPEEERTRQ 
GWQRYYFEGIKQTFGYGARLF 


3812 


A 


20 


558 


PCGTAASTHAYDRRAKCRQQQQQQQNGGQNKV 
RPAKKKTSPAREVSSESGTSGQFTPPSSTSVPT1AS 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Clycine, H=Histidine, 
I=lsoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V= Valine, YV-Tryp to ph an, Y=Tyrosine, 
X=llnknown, *«Stop codon,/=*possiblc nucleotide deletion, 
\=possible nucleotide insertion 










SSAPVS1WSPAS1SPLSDPLSTSSSCMQRSYPMTYT 
QASGYSQGYAGSTSYFGGMDCGSYLTPMHHQL 
PGPGATLSPMGTNAVTSHLNQSPASLSTQGYGAS 
KLWGFNFNH 


3813 


A 


1 


1016 


CTEPPRRSTRTPAALASLRPYTDYVVVSDQILQES 

EDFr^LIESHEGKJPLKLMVWSKSDSCREVTVTP 

NAAWGGEGSLGCGIGYGYLHRIPTQPPSYHKKPP. 

GTPPPSALPLGAPPPDALPPGPTPEDSPSLETGSRQ 

SDYMEALLQAPGSSMEDPLPGPGSPSHSAPDPDG 

LPHFMETPLQPPPPVQRVMDPGFLDVSGISLLDN 

SNASVWPSLPSSTELTTTAVSTSGPEDICSSSSSHE 

RGGEATWSGSEFEVSFLDSPGAQAQADHLPQLT 

LPDSLTSAASPEDGLSAELLEAQAEEEPASTEGLD 

TGTEAEGLDSQAQISTTE*HPGL*QGP 


3814 


A 


2 


884 


VFWQVRNAGSSPLSAACPLFRTPAPQPCGSWGR 

CCIPHASTGCRPMAERGELDLTGAKQNTGVWLV 

KVPKYLSQQWAKASGRGEVGKLRIAKTQGRTE 

VSFTLNEDLANIHDIGGKPASVSAPREHPFVLQSV 

GGQTLTVFTESSSDKLSLEGIVVQRAECRPAASE 

NYMRLKJILQIEESSKPVRLSQQLDKVVTTNYKP 

VANHQYNIEYERKKKEDGKRARADKQHVLDML 

FSAFEKHQYYNLKDLVDITKQPVVYLKEILKEIG 

VQNVKGIHKNTWELKPEYRHYQGEEKSD 


3815 


A 


17 


411 


NIGDWEDIGKSPERI1QYYGPATWAQDGSRGYCT 
PIYMLNH11RLQAVLE1IMNERANALDLLAQQTTK 
MRNANYQNRLALDYLLAHEGGV*GKFSLTNCC 
LEIDDNGKAIME1TARMRKLAHIPVQTWER 


3816 


A 


3 


1172 


SHWQRRDRRCVRNMAERGRKRPCGPGEHGQRI 

EWRKWKQQKJ<EEKKKWKDLKLMKKLERQRAQ 

EEQAKRLEEEEA A AEKEDRG RP YTLS V ALPGSEL 

DNAQSPELRTYLAGQIARACAIFCVDEIWFDEE 

GQDAKTVEGEFTGVGKKGQACVQLARILQYLEC 

PQYLRKAFFPKHQDLQFAGLLNPLDSPHHMRQD 

EESEFREG V V VDRPTRPGHGSF VNCGMKKE VKI 

DKNLEPGLRVTVRLNQQQHPDCKTYHGKWSS 

QDPRTKAGLYWGYTVRLASCLSAVFAEAPFQDG 

YDLTIGTSERGSDVASAQLPNFRHALVVFGGLQG 

LEAGADADPNLEVAEPSVLFDLYVNTCPGQGSR 

T1RTEEAILISLAALQPGLIQAGARHT 


3817 


A 


246 


1197 


FLSAGMSNFTHYAYLLMTESLMLGKVPPHVPSH 

HFIFHDDGSARQKGESDYKVIIQQWFSKSGPWTT 

SSNVTWGLLELQQS[SESAVLTIPPGDSGAGSNLI 

TMFLRNRKETDLCSGRSKVNRGWNSGRCKQRG 

KTEQPGEPLEHVYVTIKHAVALESRHQKGELQC 

LIKMCIPLSKPLQMFFSPPHWEAWLQRVQQLAK 

NTRYFRQRLQEMGFIIYGNENASVVPLLLYMPG 

KVAAFARHMLEKJCIGVVVVGFPATPLAEARARF 

CVSAAHTREMLDTVLEALDEMGDLLQLKYSRH 

KKSARPELYDETSFELED 


JO 1 o 


A 


Z 1 J 


/oy 


NrvJoooobUooblry VNOHNKJLLVQRSEVTQAPG 

QYTVDVEGHGCTF1QATLKYNVLLPKKASGFSLS 

LEIVKNYSSTAFDLTVTLKYTGIRNKSSMVVIDV 

KMLSGrTPTMSSIEELENKGQVMKTEVKNDHVL 

FYLENVFGRADSFTFSVEQSNLVFNIQPAPGMVY 

DYYEKEEYALAFYHINSSSVSE 
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SEQID 
NO: 


Method 


Predicted 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F-Phenylalanine, G^Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine,M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T-Thrconine, V=Valinc, W=Tryptophan, Y=Tyrosine, 
X=Unkno\vn, *=Stop codon,/=possiblc nucleotide deletion, 
\=possiblc nucleotide insertion 


3819 


A 


1 


1483 


RIPDS1ISRGVQGLPRDTASLSTTPSESPRAQATSR 

LSTASCPTPKVQSRCSSKENILRASHSAVDITKVA 

RRHRMSPFPLTSMDKAFITVLEMTPVLGTE1INYR 

DGMGRVLAQDVYAKDNLPPFPASVKDGYAVRA 

ADGPGDRF1IGESQAGEQPTQTVMPGQVMRVTT 

GAPIPCGADAVVQVEDTELIRESDDGTEELEVRIL 

VQARPGQDIRP1GHDIKRGECVLAKGTHMGPSEI 

GLLATVGVTEVEVNKFPVVAVMSTGNELLNPED 

DLLPGK1RDSNRSTLLATIQEHGYPTINLGIVGDN 

PDDLLMALNEG1SRADV11TSGGVSMGEKDYLKQ 

VLDIDLHAQIHFGRVFMKPGLPTTFATLDDDGVR 

KILFALPGNPVSAVVTCNLFVVPALRKMQGILDP 

RPTIIKARLSCDVKLDPRPEYHRCILTWHHQEPLP 

WAQSTGNQMSSRLMSMRSANGLLMLPPKTEQY 

VELHKGEVVDVMVIGRL 


3820 


A 


2216 


487 


PQEPALKSEFSQVASNTIPLPLPQPNTCKDNGPCK 

QVCSTVGGSAICSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDrNECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCrNTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAG1LCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARITHYQLNFQTGLLVPAfflFRIGPAP 

AFTGDTIALNIIKGNEEGYFGTRRLNAYTGVVYL 

QRAVLEPRDFALDVEMKLWRQGSVTTFLAKMHI 

FFTTFAL 


3821 


A 


2216 


487 


PQEPALKSEFSQVASNT1PLPLPQPNTCKDNGPCK 

QVCSTVGGSA1CSCFPGYAIMADGVSCEDQDECL 

MGAHDCSRRQFCVNTLGSFYCVNHTVLCADGYI 

LNAHRKCVDINECVTDLHTCSRGEHCVNTLGSF 

HCYKALTCEPGYALKDGECEDVDECAMGTHTC 

QPGFLCQNTKGSFYCQARQRCMDGFLQDPEGNC 

VDINECTSLSEPCRPGFSCINTVGSYTCQRNPLIC 

ARGYHASDDGTKCVDVNECETGVHRCGEGQVC 

HNLPGSYRCDCKAGFQRDAFGRGCIDVNECWAS 

PGRLCQHTCENTLGSYRCSCASGFLLAADGKRC 

EDVNECEAQRCSQECANIYGSYQCYCRQGYQLA 

EDGHTCTDIDECAQGAGILCTFRCLNVPGSYQCA 

CPEQGYTMTANGRSCKDVDECALGTHNCSEAET 

CHNIQGSFRCLRFECPPNYVQVSKTKCERTTCHD 

FLECQNSPARlTHYQLNFQTGLLVPAfflFRIGPAP 

AFTGDTIALNI1KG>JEEGYFGTRRLNAYTGWYL 

Ql^VLEPRDFALDVEMKl^WKvOov 1 IrLAlsJVLru 

FFTTFAL 


3822 


A 


2502 


1540 


MAAATRGCRPWGSLLGLLGLVSAAAAAWDLAS 
LRCTLGAFCECDFRPDLPGLECDLAQHLAGQHL 
AKALWKALKAFVRDPAPTKPLVLSLHGWTGTG 
KSYVSSLLAHYLFQGGLRSPRVHHFSPVLHFPHP 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F<=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K^Lysine, L= Leucine, M=Me(hionine, 
N=Asparagine, P=Proline, Q=Glu taurine, R=Arginine, S=Serinc, 
T=Threonine, V~Valine, W=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
V=possibte nucleotide insertion 










SH1ERYKKDLKSWVOGNLTACGRSI FI FnFMDkT 

MPPGLMEVLRPFLGSSWVVYGTNYRXAIF1FISN 

TGGEQIMQVALEAWRSRRDREE1LLQELEPVISR 

AVLDNPHHGFSNSG1MEERLLDAVVPFLPLQRHH 

VRHCVLNELAQLGLEPRDEVVQAVLDSTTFFPE 

DEQLFSSNGCKTVASR1AFFL 


3823 


A 


1 


3174 


YGCEKTTEGRIPLKNIYRLFSADRXRVETALEAC 

SLPSSRNDSIPQEDFTPEVYRVFLWLCPRPEIDNI 

FSEFGAKSKPYLTVDQMMDFINLKQRDPRLNEIL 

YPPLKQEQVQVLJEKYEPNNSLARKGQISVDGFM 

RYLSGEENGVVSPEKLDLNEDMSQPLSHYFINSS 

HNTYLTAGQLAGNSSVEMYRQVLLSGCRCVELD 

CWKGRTAEEEPV1THGFTMTTEISFKEVIEAIAEC 

AFKTSPFPILLSFENHVDSPKQQAKMAEYCRLIFG 

DALLMEPLEKYPLESGVPLPSPMDLMYKILVKN 

KKXSHKSSEGSGKKKLSEQASNTYSDSSSMFEPS 

SPGAGEADTESDDDDDDDDCKKSSMDEGTAGSE 

AMATEEMSNLVNYIQPVKFESFEISKKRNKSFEM 

SSFVETKGLEQLTKSPVEFVEYNKMQLSRIYPKG 

TRVDSSNYMPQLFWNAGCQMVALNFQTMDLA 

MQINMGMYEYNGKSGYRLKPEFMRRPDKHFDP 

FTEGJVDGIVANTLSVKIISGQFLSDKXVGTYVEV 

DMFGLPVDTRRKAFKTKTSQGNAVNPVWEEEP1 

VFKKWLPTLACLR1AVYEEGGKFIGHRJLPVQAI 

RPGYHYICLRNERNQPLTLPAVFVYIEVKJDYVPD 

TYADVIEALSNPIRYVNLMEQRAKQLAALTLEDE 

EEVKKEADPG ETPSE A PSEA RTTPA ENG VNHTTT 

LTPKPPSQALHSQPAPGSVKAPAKTEDLIQSVLTE 

VEAQTIEELKQQKSFVKLQKXHYKEMKDLVKR 

HHKKTTDLIKEHTTKYNEIQNDYLRRRAALEKS 

AKKDSKKKSEPSSPDHGSST1EQDLAALDAEMTQ 

KLIDLKDKQQQQLLNLRQEQYYSEKYQKREHIK 

\A TOKI TDVAFFCONNOT KYI KFIPFtf FKk"FT W 

KMDKKRQEKITEAKSKDKSQMEEEKTEMIRSYI 

QEWQYIKRLEEAQSKRQEKLVEKHKEIRQQILD 

EKPKLQVELEQEYQDKFKRLPLEILEFVQEAMKG 

KISEDSNHGSAPLSLSSDPGKVNHKTPSSEELGGD 

IPGKEFDTPL 


3824 


A 


1 


426 


DLHWFVHRWSGRNNREKIGVHVGFEEILNMEPY 

CCRETLKSLRPECF1YDLSAVVMHHGKGFGSGH 

YTAYCYNSEGGFWVHCNDSKLSMCTMDEVCKA 

OAYILFYTORVTENGHSKLLPPELLLGSOHPNED 

ADTSSNEILS 


3825 


A 


3 


364 


GIRAKFPNK1PVVVERYPRETFLPPLDKTKFLVPQ 
ELTMTQFLSHRSRMVLRATEAFYLLVNNKSLVS 
MSATMAEIYRDYKDEDGFVYMTYASQETFGCLE 
SAAPRDGSSLEDRPLHPL 


3826 


A 


I 


1237 


PEKKFERECREAEKAQQSYERLDNDTNATKADV 

EKAKQQLNLRTHMADENKNEYAAQLQNFNGEQ 

HKHFYWIPQIYKQLQEMDERRTIKLSECYRGFA 

DSERKVIPIISKCLEGMILAAKSVDERRDSQMVV 

DSFKSGFEPPGDFPFEDYSQHIYRTISDGTISASKQ 

ESGKMDAKTTVGKAKGKLWLFGKJCPKGPALED 

FSHLPPEQRRKKLQQR1DELNRELQKESDQKDAL 

NKMKDVYEK^IPQMGDPGSLQPKl^ETMNNIDR 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alamne C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=<J1ycine, H=Histidine, 
I-Isoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threoninc, V=Valine, W=Tryptophan, Y-Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possiblc nucleotide insertion 










LRMEIHKNEAWLSEVEGKTGGRGDRRHSSDINH 
LVTQGRESPEGSYTDDANQEVRGPPQQHGHHNE 
FDDEFEDDDPLP AIGHCKA I Y PFDG HNEGTL AMK 
EGEVLYIIEEDKGDGWTRARRQNGEEGYVPTSYI 
DVTLEKNSKGS 


3827 


A 


2 


1584 


INPVSSAVNGEAHSSHETRGQNSNALPSVLLELL 

SQSCLIPAMSSYLRNDSVLDMARHVPLYRALLEL 

LRAIASCAAMVPLLLPLSTENGEEEEEQSECQTS 

VGTLLAKMKTCVDTYTNRLRSKRENVKTGVKP 

DASDQEPEGLTLLVPDIQKTAEIVYAATTSLRQA 

NQEKKLGEYSKKAAMKPKPLSVLKSLEEKYVAV 

MKKLQFDTFEMVSEDEDGKLGFKVNYHYMSQV 

KNANDANSAARARRLAQEAVTLSTSLPLSSSSSV 

FVRCDEERLDIMKVLITGPADTPYANGCFEFDVY 

FPQDYPSSPPLVNLETTGGHSVRFNPNLYNDGKV 

CLSILNTWHGRPEEKWNPQ 1 SorLQVLVo VQoLI 

LVAEPYFNEPGYERSRGTPSGTQSSREYDGNIRQ 

ATVKWAMLEQIRNPSPCFKEVIHKHFYLKRVEIM 

AQCEEW1ADIQQYSSDKRVGRTMSHHAAALKRH 

TAQLREELLKLPCPEGLDPDTDDAPEVCRATTGA 

EETLMHDQVKPSSSKELPSDFQL 


3828 


A 


1415 


845 


PRVPATLVSLDPWHCFPTAGRLAGSTW VPPAC I 

LQLGPSSEHELDNHRAPLLSLPSQESLSFTPWYLV 

ACKPLFHIFCPLFACFMQEGKVQYLFLHLSHMRL 

LNYYFFPFLAPESLMQALEDLDYLAALDNDGNL 

SEFGIIMSEFPLDPQLSKSILASCEFDCVDEVLTIA 

a »fi/Tr'TT \TnvcccccA\rr rjr 
AM V 1 G1LN D Y or* or r AN Lrl 


3829 


A 


199 


683 


VDHTPVLSKPQCFSSVKWGATLSARSQKTSGIGR 
LMVHVIEATELKACKPNGKSNPYCEISMGSQSYT 
TRTIQDTLNPKWNFNCQFFIKDLYQDVLCLTLFD 
RDQFSPDDFLGRTEIPVAKIRTEQESKGPMTRRLL 
LHEVPTGEVWVRFDLQLFEQKTLL 


3830 


A 


1747 


404 


RKMMEESGIETTPPGTPPPNPAGLAATAMSSTPV 
PLAATSSFSSPNVSSMESFPPLAYSTPQPPLPPVRP 
SAPLPFVPPPAVPSVPPLVTSMPPPVSPSTAAAFG 
NPPVSHFPPSTSAPNTLLPAPPSGPPISGFSVGSTY 
DITRGHAGRAPQTPLMPSFSAPSGTGLLPTPITQQ 
ASLTSLAQGTGTTSAITFPEEQEDPR1TRGQDEAS 
AGGIWGFIKGVAGNPMVKSVLDKTKHSVESMIT 
TLDPGMAPY1KSGGELDIVVTSNKEVKVAAVRD 
ArijbVrCjLA V V VijJkAU^orUAryr VU Y AAUJL.1SAJ 

AQERTOSLRRTGVIHEKQTAVSVENFIAELLPDK 

WFDIGCLVVEDPVHGIHLETFTQATPVPLEFVQQ 

AQSLTPQDYNLRWSGLLVTVGEVLEKSLLNVSR 

TDWHMAFTGMSRRQMIYSAARAIAGMYKQRLP 

PRTV 


3831 


A 


5 


674 


FWTRSAWHEGLQQMKANDPSLQEVNLYNIKNIP 

IPTLREFAJKALE 1 N 1 H V KJsJ 4 oL AA 1 KoiN Dr VAlAr 

ADMLKVNTTLTSLNIESHFITGTGILALVEALKEN 

DTI TFTKfDNOROOLGTAVEMEIAOMLEENSRIL 

KFGYQFTKQGPRTRVAAAITKNNDLAWQKDTQ 

EQTSIWQVVSQSIAGFNPQFEVQGQNARSWMEE 

LGKAFHQFVRRELKQTEGKLP 


3832 


A 


164 


782 


EPWVPMDVAESPERDPHSPEDEEQPQGLSDDDIL 
RDSGSDQDLDGAGVRASDLEDEESAARGPSQEE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Clutamic Acid, F=Phenylalanine, G=Glycine, H=Hisridine, 
l=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P«Proline, Q=Glutamine, R=Argininc, S-Scrine, 
T=Threonine, V=Valine,\V=Tryptophan, V=Tyrosine, 
X= Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










EDNHSDEEDRASEPKSQDQDSEVNELSRGPTSSP 

CEEEGDEGEEDRTSDLRDEASSVTRELDEHELDY 

DEEVPEEPAPAVQEDEAEKAGAEDDEEKGEGTP 

REEGKAGVQSVGEK£SLEAAKEKKKEDDDGEID 

DEEMY 


3833 


A 


122 


1676 


SQPPHFTQKMNENKDTDSKKSEEYEDDFEKDLE 

WLrNENEKSDASIIEMACEKEENINQDLKENETV 

MEHTKKHSDPDKSLQDEVSPRRND1ISVPGIQPLD 

PISDSDSENSFQESKLESQKDLEEEEDEEVRRYIM 

EKIVQANKLLQNQEPVNDKRERKLKFKDQLVDL 

EVPPLEDTTTSKNYFENERNMFGKLSQLCISNDF 

GQEDVLLSLTNGSCEENKDRTILVERDGKFELLN 

LQDIASQGFLPPINNANSTENDPQQLLPRSSNSSV 

SGTKKEDSTAKIHAVTHSSTGEPLAYIAQPPLNR 

KTCPSSAVNSDRSKGNGKSNHRTQSAHISPVTST 

YCLSPRQKELQKQLEEKREKLKREEERRKIEEEK 

EKKRENDIVFKAWLQKKREQVLEMRR1QRAKEI 

EDMNSRQENRDPQQAFRLWLKKKHEEQMKERQ 

TEELRKQEECLFFLKGTEGRERAFKQWLRRKRM 

EKMAEQQAVRERTRQLRLEAKRSKQLQHHLYM 

SEAKPFRFTDHYN 


3834 


A 


575 


774 


RSRTEELSNSGILKAMSKDLVTFGDVAVNFSQEE 
WEWLNPAQRNLYRKVMLENYRSLVSLGKDMSP 


3835 


A 


2 


100 


ASDFYLRYYVGHKGKFGHEFLEFEFRPDGVYV 


3836 


A 


91 


749 


RPTPGHGDFWMQPLTKDAGMSLSSVTLASALQV 

RGEALSEEEIWSLLFLAAEQLLEDLRNDSSDYVV 

CPWSALLSAAGSLSFQGRVSHIEAAPFKAPELLQ 

GQSEDEQPDASQMHVYSLGMTLYWSAGFHVPP 

HQPLQLCEPLHSILLTMCEDQPHRRCTLQSVLEA 

CRVHEKEVSVYPAPAGLHIRRLVGLVLGTISEVS 

REPCFSSSSCWSCVAIKI 


3837 


A 


3 


1214 


SLGCTNSARGKGQDDEVRTLMANGAPFTTDWFS 

KLRVSCGYIGDNCKNGADVNAKDMLKMTALH 

WATERHHRDVVELLIKYGADVHAFSKFDKSAFD 

IALEKNNAEILV1LQEAMQNQVNVNPERANPVTD 

PVSMAAPFIFTSGEVVNLASLISSTNTKTTSGDPH 

ASTVQFSNSTTSVLATLAALAEASVPLSNSHRAT 

ANTEEIIEGNSVDSSIQQVMGSGGQRVITIVTDGV 

PLGN1QTSIPTGG1GHPFIVTVQDGQQVLTVPAGK 

VAEETVIKEEEEEKLPLTKKPRIGEKTNSVEESKE 

GNERELLQQQLQEANRRAQEYRHQLLKKEQEAE 

QYRLKLEA1ARQQPNGVDFTMVEEVAEVDAVV 

VTEGELEERETKVTGSAGATGPPTRVSMATVSS 


3838 


A 


1 


1332 


MIEDNKENKDHSLERGRASLIFSLKNEVGGLIKA 

LKIFQEKHVNLLHIESRKSKRRNSEFEIFVDCDIN 

REQLNDIFHLLKSHTNVLSVNLPDNFTLKEDGME 

TVPWFPKKISDLDHCANRVLMYGSELDADHPGF 

KDNVYRKRRKYFADLAMNYKHGDPIPKVEFTEE 

EIKTWGTWQELNKLYPTHACREYLKNLPLLSKY 

CGYkEDNIPQLEDVSNFLKERTGFSIRPVAGYLSP 

RDFLSGLAFRVFHCTQYVRHSSDPFYTPEPDTCH 

ELLGHVPLLAEPSFAQFSQEIGLASLGASEEAVQ 

KLATCYFFTVEFGLCKQDGQLRVFGAGLLSSISE 

LKHALSGHAKVKPFDPKJTCKQECLITTFQDVYF 

VSESFEDAKEKMREFTKTIKRPFGVKYNPYTRSI 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

.sequence 


Predicted end 
nucleotide 
location 
corresponding 
io idM amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Prolinc, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine V=Valinc, W=Tryptopnan, Y—Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










QILKDTKSITSAMNELQHDLDVVSDALAKVSRKP 
SI 


3839 


A 


3093 


520 


IVlWFTVDQIRAIIVTO^ 

TLTDSLVCKAGIIASARAGETRFTDTRKDEQERCI 

TIKSTAISLFYELSENDLNFIKQSKDGAGFLINLID 

SPGHVDFSSEVTAALRVTDGALVVVDCVSGVCV 

QTETVLRQAIAER1KPVLMMNKMDRALLELQLE 

PEELYQTFQRIVENVNVI1STYGEGESGPMGNIMI 

DPVLGTVGFGSGLHGWAFTLKQFAEMYVAKFA 

AKGEGQLGPAERAKKVEDMMKKLWGDRYFDP 

ANGKFSKSATSPEGKKLPRTFCQLILDPIFKVFDA 

IMNFKKEETAKLIEKLDIKLDSEDKDKEGKPLLK 

AVMRRWLPAGDALLQMITIHLPSPVTAQKYRCE 

LLYEGPPDDEAAMGIKSCDPKGPLMMYISKMVP 

TSDKGRFYAFGRVFSGLVSTGLKVRIMGPNYTPG 

KKEDLYLKP1QRTILMMGRYVEPIEDVPCGNIVG 

LVGVDQFLVKTGTITTFEHAHNMRVMKFSVSPV 

VRVAVEAKNPADLPKLVEGLKRLAKSDPMVQCI 

IEESGEHI1AGAGELHLEICLKDLEEDHACIPIKKS 

DPVVSYRETVSEESNVLCLSKSPNKHNRLYMKA 

RPFPDGLAEDIDKGEVSARQELKQRARYLAEKY 

EWDVAEARKIWCFGPDGTGPNILTDITKGVQYL 

NElKJJoV VAuryWA 1 l^OALClitiJNiVirvvj Vlvruv 

HDVTLHADAIHRGGGQI1PTARRCLYASVLTAQP 

RLMEPIYLVEIQCPEQVVGGIYGVLNRKRGHVFE 

ESQVAGTPMFVVKAYLPVNESFGFTADLRSNTG 

GQAFPQCVFDHWQ1LPGDPFDNSSRPSQVVAETR 

KRKGLKEGIPA LDNFLDKL 


3840 


A 


2 


753 


SSTRSRDFCCSEAIQGSLTRRERRASGVRTRRSQG 

SSAMASKILLNVQEEVTCPICLELLTEPLSLDCGH 

oLCKAd 1 VoIN ivc. A V 1 oiV10vjiS.oo^/r v ^oio i or r. 

HLQANQHLANIVERLKEVKLSPDNGKKRDLCDH 

HGEKLLLFCKEDRKVICWLCERSQEHRGHHTVL 

TEEVFKECQEKLQAVLKRLKKEEEEAEKLEADIR 

EEKTSWKYQVQTERQR1QTEFDQLRSILNNEEQR 


3841 


A " 


2 


405 


GKA FSCFTYLS QHRRTHMAEKP YECKTCKKAFS 
HFGNLKVHERIHTGEKPYECKECRKAFSWLTCL 
i PWPPTWTHT^l^^VFrnnrOKAFTRSRFLRGHEKT 
HTGEmHECKECGK^LSSLSSLHimKRTHWRDT 
L 


'3842 


A 


311 


88 


AVLKNMAPMTALGLLDLHILNLILFLSAGEDFTS 
WSEIMMYILLVFLTLWLLIEMIYCYRKVSKAEE 
AAQENA 


3843 


A 


3 


1175 


APIRNSRIDDFVRRVESKATSARCGLWGSGPRRR 

PASGMFRGLSSWLGLQQPVAGGGQPNGDAPPEQ 

PSl^TVAESAEEELQQAGDQELLHQAKDFGNYLF 

NFASAATKKJTESVAETAQT1KKSVEEGKIDGIID 

KTIIGDFQKEQKKFVEEQHTKKSEAAVPPWVDT 

NDEETIQQQ1LALSADKRNFLRDPPAGVQFNFDF 

DQMWVALVMLQEDELLSKMRFALVPKLVKEE 

VFWRNYFYRVSLIKQSAQLTALAAQQQAAGKEE 

KSNGREQDLPLAEAVRPKTPPWIKSQLKTQEDE 

EEISTSPGVSEFVSDAFDACNLNQEDLRKEMEQL 

VLDKKQEETAVLEEDSADWEKELQQELQEYEV 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glu tannic Acid, F-Phenylalanine, G^Glycine, Hist id in e, 
I-Isoleucine, K=Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P^Proline, Q=Clu famine, R=Arginine, S^erine, 
T=Threoninc, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
^possible nucleotide insertion 










VTESEKRDENWDKEIEKMLQEEN 


3844 


A 


798 


148 


LPPAQIPEAWLLLANVVVVLILVPLKDRLIDPLLL 

RCKLLPSALQKMALGMFFGFTSVIVAGVLEMER 

LHY1HHNETVSQQIGEVLYNAAPLSIWWQIPQYL 

LIG1SEIFASIPGLEFAYSEAPRSMQGAIMGIFFCLS 

GVG SLLGSSLVALLSLPGGWLHCPKDFGNINNCR 

MDLYFFLLAGIQAVTALLFVW1AGRYERASQGP 

ASHSRFSRDRG 


3845 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHW1 

MRYTGPMKPIHMEFTOMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFD1RVPFYVRGPNVEAGCLNPHIV 

L1MIDLAPTILD1AGLDIPADMDGKSILKLLDTERP 

\H S ^RFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

LVPKYYGQGSEACTCDSGDYKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAIEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHEIETLQNKIKNLREVRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKDKVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

NNTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKLRPSSKSLGQLWEGWEG 


3846 


A 


3 


1934 


PEDSAPQYSRLFPNASQHITPSYNYAPNPDKHWI 

MRYTGPMKPIHMEFTNMLQRKRLQTLMSVDDS 

METIYNMLVETGELDNTYIVYTADHGYHIGQFG 

LVKGKSMPYEFDIRVPFYVRGPNVEAGCLNPHIV 

LNIDLAPTILDIAGLDIPADMDGKSILKLLDTERP 

VNRFHLKKKMRVWRDSFLVERGKLLHKRDNDK 

VDAQEENFLPKYQRVKDLCQRAEYQTACEQLG 

QKWQCVEDATGKLKLHKCKGPMRLGGSRALSN 

L VPKY YGQG SEACTCDSGD YKLSLAGRRKKLFK 

KKYKASYVRSRSIRSVAJEVDGRVYHVGLGDAA 

QPRNLTKRHWPGAPEDQDDKDGGDFSGTGGLP 

DYSAANPIKVTHRCYILENDTVQCDLDLYKSLQ 

AWKDHKLHIDHErETLQNKIKNLREVRGHLKKK 

RPEECDCHKISYHTQHKGRLKHRGSSLHPFRKGL 

QEKX)KVWLLREQKRKKKLRKLLKRLQNNDTCS 

MPGLTCFTHDNQHWQTAPFWTLGPFCACTSAN 

hWTYWCMRTINETHNFLFCEFATGFLEYFDLNT 

DPYQLMNAVNTLDRDVLNQLHVQLMELRSCKG 

YKQCNPRTRNMDLGLKDGGSYEQYRQFQRRKW 

PEMKRPSSKSLGQLWEGWEG 


3847 


A 


1 


1257 


mwsavltafhtgtsnttfvvyentymnitlppp 
fqhpdlspllrysfetmAptglssltvnstavptt 
paafkslnlplqitlsa1mif1lfvsflgnlvvclm 
vyqkaamrsainillaslafadmllavlnmpfa 
lvtilttrwifgkffcrvsamffwlfviegvaill 
iisidrfl11vqrqdklnpyrakvliavswatsfcv 
afplavgnpdlqipsrapqcvfgyttnpgyqayv 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=ProIine, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










rr tot Tftrrrnn \Tif \/Ct?\ Ai^ 1 TI XTHTT T5TTKT ATT) Tt TCVDC 

ILISLISFFIPFL V 1L Y M* IVLUILJN 1 LKriN ALKJHb Y rb 

GICLSQASKLGLMGLQRPFQMSIDMGFKTRAFTT 

1LILFAVFIVCWAPFTTYSLVATFSKHFYYQHNFF 

EISTWLLWLCYLKSALNPLIYYWR1KKFHDACLD 

MMPKSFl^LPQLPGHTKJRRIRPSAVYVCGEHRT 

VV 


3848 


A 


3 


2827 


SSAVAARRRRSWASLVLAFLGVCLGITLAVDRS 

NFKTCEESSFCKRQRSIRPGLSPYRALLDSLQLGP 

DSLTVHLIHEVTKVLLVLELQGLQKNMTRFRIDE 

LEPRRPRYRVPDVLVADPPIARLSVSGRDENSVE 

LTMAEGPYKIILTARPFRLDLLEDRSLLLSVNARG 

LLEFEHQRAPRVSQGSKDPAEGDGAQPEETPRD 

GDKPEETQGKAEKDEPGAWEETFKTHSDSKPYG 

PMSVGLDFSLPGMEHVYGIPEHADNLRLKVTEG 

GEPYRLYNLDVFQYELYNPMALYGSVPVLLAHN 

PHRDLGIFWLNAAETWVDISSNTAGKTLFGKMM 

DYLQGSGETPQTDVRWMSETGIIDVFLLLGPSISD 

VFRQYASLTGTQALPPLFSLGYHQSRWNYRDEA 

DVLEVDQGFDDHNLPCDVIWLDIEHADGKRYFT 

WDPSRFPQPRTMLERLASKRRKLVA IVDPHIKVD 

SGYRVHEELRNLGLYVKTRDGSDYEGWCWPGS 

AGYPDFTNPTMRAWWANMFSYDNYEGSAPNLF 

VWNDMNEPSVFNGPEVTMLKDAQHYGGWEHR 

DVHN1YGLYVHMATADGLRQRSGGMERPFVLA 

RAFFAGSQRFGAVWTGDNTAEWDHLKISIPMCL 

SLGLVGLSFCGADVGGFFKNPEPELLVRWYQMG 

AYQPFFRAHAHLDTGRREPWLLPSQHNDIIRDAL 

GQRYSLLPFWYTLLYQAHREGIPVMRPLWVQYP 

QDVTTFNIDDQYLLGDALLVHPVSDSGAHGVQV 

YLPGQGEVWYDIQSYQKHHGPQTLYLPV rLbblP 

VFQRGGT1VPRAVMRVRRSSECMKDDPITLFVALS 

PQGTAQGELFLDDGHTFNYQTRQEFLLRRFSFSG 

NTLVSSSADPEGHFETPIWIERVVIIGAGKPAAW 

LQTKGSPESRLSFQHDPETSVLVLRKPGINVASD 

WS1HLR 


3849 


A 


1 


1717 


RARNARGCWGVCRSGFSSAVCGAARMEQVAEG 

ARVTAVPVSAADSTEELAEVEEGVGVVGEDNDA 

AARGAEAFGDSEEDGEDVFEVEKJLDMKTEGGK 

VLYKVRWKGYTSDDDTWEPEIHLEDCKEVLLEF 

RKK1AENKAKAVRKDIQRLSLNNDIFEANSDSDQ 

QSETKEDTSPKKKXKKLRQREEKSPDDLKIOCKA 

KAGKLKDKSKPDLESSLESLVFDLRTKKRISEAK 

EELKESKJCPKKDEVKETKELKKVKKGEIRDLKT 

KTREDPKENRKTKKEKFVESQVESESSVLNDSPF 

PEDDSEGLHSDSREEKQNTKSARERAGQDMGLE 

HGFEKPLDSAMSAEEDTDVRGRRKKKTPRKAED 

TRENRKLENKNAFLEKKTVPKKQRNQDRSKSAA 

ELEKLMPVSAQTPKGRRLSGEERGLWSTDSAEE 

DKETKR2<IESKKPKXDEVK£TKELKKVKKGEIRD 

SPFPEDDSEGLHSDSREEKQNTKSARERAGQDM 

GLEHGFEKPLDSAMSAEEDTDVRGRRKKKTPRK 

AEDTRENRKLENKNAFLEKKTVPKKQRNQDRSK 

SAAELEKLMPVSAQTPKGRRLSGEERGLWSTDS 

AEEDKETKRNESKKPKKDEVKETKELKKVKKGE 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alantne C=Cysteine, D*=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Clycine, H=Histidinc, 
l=Lso leu cine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P-Proline, Q=Glutamine, R=Arginine, S^Serine, 
T=Threonine, V=VaIine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /= possible nucleotide deletion, 
V=possible nucleotide insertion 










IRDLKTKTR£DPK£NRKTKJCEKFVESQVESESSV 
LNDSPFPED/RQ*RATFRQQREEKSPDDLKKKKA 
KAGKLKDKSKPDLESSLESLVFDLRTKXRJSEAK 
EELKESKKPK 


3850 


A 


1113 


3975 


PAAAAAAAAAAAAAAGRGPSFTPCFSPSLAVEPS 

RRTRLGSDPAQAMAGNVKKSSGAGGGSGSGGS 

GSGGLIGLMKDAFQPHHHHHHHLSPHPPGTVDK 

mVEKCWKLMDKVVRLCQNPKLALKNSPPYIL 

DLLPDTYQHLRTILSRYEGKMETLGENEYFRVF 

MENLMKKTKQTISLFKEGKERMYEENSQPRrlNL 

TKLSLIFSHMLAELKGIFPSGLFQGDTFRJTKADA 

AEFWRKAFGEKTIVPWKSFRQALHEVHPISSGLE 

AMALKSTIDLTCNDYISVFEFDIFTRLFQPWSSLL 

RNWNSLAVTHPGYMAFLTYDEVKARLQKJ^IHKP 

GSYIFRLSCTRLGQWAIGYVTADGNILQTIPHNKP 

LFQALIDGFREGFYLFPDGRNQNPDLTGLCEPTP 

QDHIKVTQEQYELYCEMGSTFQLCKICAENDKD 

VKIEPCGHLMCTSCLTSWQESEGQGCPFCRCEIK 

GTEPIVVDPFDPRGSGSLLRQGAEGAPSPNYDDD 

DDERADDTLFMMKELAGAKVERPPSPFSMAPQA 

SLPPVPPRLDLLPQRVCVPSSASALGTASKAASGS 

LHKDKPLPVPPTLRDLPPPPPPDRPYSVGAESRPQ 

RRPLPCTPGDCPSRDKLPPVPSSRLGDSWLPRPrP 

KVPVSAPSSSDPWTGRELTNRHSLPFSLPSQMEP 

RPDVPRLGSTFSLDTSMSMNSSPLVGPECDHPKI 

KPSSSANAIYSLAARPLPVPKLPPGEQCEGEEDTE 

YMTPSSRPLRPLDTSQSSRACDCDQQIDSCTYEA 

MYNIQSQAPSITESSTFGEGNLAAAHANTGPEES 

ENEDDGYDVPKPPVPAVLARRTLSDISNASSS/FG 

LFVLERDP*PQNVTEGSQVPERPPKPFPRRINSER 

KAGSCQQGSGPAASAATA\SPQLSSEIENLMSQG 

YSYQDIQKALVIAQNNIEMAKMILREFVSISSPAH 

VAT 


3851 


A 


2 


2781 


GRVGSMDGAMGPRGLLLCMYLVSLLILQAMPA 

LGSATGRSKSSEKRQAVDTAVDGVFIRSLKVNC 

KVTSRFAHYVVTSQVVNTANEAREVAFDLE1PK 

TAFISDFAVTADGNAFIGDIKDKVTAWKQYRKA 

AISGENAGLVRASGRTMEQFTIHLTVNPQSKVTF 

QLTYEEVLKRNHMQYErVIKVKPKQLVHrlFELDV 

DIFEPQGISKLDAQASFLPKELAAQTIKKSFSGKK 

GHVLFRPTVSQQQSCPTCSTSLLNGHFKVTYDVS 

RDKICDLLVANNHFAPffFAPQNLTNMNKNVVFV 

IDISGSMRGQKVKQTKEALLK1LGDMQPGDYFD 

LVLFGTRVQSWKGSLVQASEANLQAAQDFVRGF 

SLDEATNLNGGLLRG1EILNQVQESLPELSNHASI 

LIMLTDGDPTEGVTDRSQILKNVRNAIRGRFPLY 

NLGFGHNVDFNFLEVMSMENNGRAQRIYEDHD 

ATQQLQGFYSQVAKPLLVDVDLQYPQDAVLALT 

QNHHKQYYEGSEIVVAGRIADNKQSSFKADVQA 

ERLWAYLTIQELLAKRMKVDREVRANLSSQALR 

MSLDYGFVTPLTSMSIRGMADQDGLKPTIDKPSE 

DSPPLEMLGPRRTFVLSALQPSPTHSSSNTQRLPD 

RVTGVDTDPHFIMVPQKEDTLCFNINEEPGVILS 

LVQDPNTGFSVNGQLIGNKARSPGQHDGTYFGR 
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SEQ ID 

NO* 


Method 


Predicted 

V Weill HI leg, 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=A!aninc C=Cystcine, D=Aspartic Acid, 
E=Glutamic Acid, Phenylalanine, G=Glycine, HNfiistidine, 
I=Isoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparagine, P=Proline, Q=Glu famine, R^Arginine, S^Scrine, 
T=Threonine, V=VaIine, YV=Tryptophan, Y==Tyrosine, 
X^Unknown, *^Stop codon, /=possib!e nucleotide deletion, 
\=possib!e nucleotide insertion 










LGIANPA I WQLEVTPQNITLNPGFGGPVFSWRD 
QAVLRQDGVVVTINKKRNLVVSVDDGGTF\EVV\ 
LHRVWXKGSSWHQDFLGLLMCWDKSIGMSSPGR 
KGC WGQVFFHPIRFLKVS* HPPPGSDPQKAQMPT 
MVVRNPPGLTVTARGLQKDYSKDPWHGAEVSC 
WFI\HNNG A * I\TDCA YTDY1WPDIF 


3852 


A 


39 


1735 


TQVAEAGRGEGVVAGAETGRPQSAGMNLELLES 

FGQNYPEEADGTLDCISMALTCTFNRWGTLLAV 

GCNDGRIVIW\DF\LTRGIA*NKFSAHIHPVCSLC 

WSRDGHKLVSASTDNIVSQWDVLSGDCDQRFRF 

PSP1LKVQYHPRDQNKVLVCPMKSAPVMLTLSD 

SKHVVLPVDDDSDLNVVASFDRRGEYIYTGNAK 

GKILVLKTDSQDLVASFRVTTGTSNTTA1KS1EFA 

RKGSCFLINTADRIIRVYDGREILTCGRDGEPEPM 

QKLQDLVNRTPWKKCCFSGDGEYTVAGSARQH 

ALYIWEKSIGNLVKILHGTRGELLLDVAWHPVRP 

IIASISSGVVSIWAQNQVENWSAFAPDFKELDEN 

VEYEERESEFDIEDEDKSEPEQTGADAAEDEEVD 

VTSVDPIAAFCSSDEELEDSKALLYLPIAPEVEDP 

EENPYGPPPDAVQTSLMDEGASSEKKRQSSADG 

SQPPKKKPKTTNIELQGVPNDEVHPLLGVKGDG 

KSKKKQAGRPKGSKGKEKDSPFKPKLYKGDRGL 

PLEGSAKGKVQAELSQPLTAGGAISELL 


3853 


A 


45 


2603 


PLLFTCGREVRARDPEKEGTIVVAGLKVQVQPRF 

L W1LCFS MEETQGELTSSCG SKTMANVSL AFRD V 

SIDLSQEEWECLDAVQRDLYKDVMLENYSNLVS 

LDLEYKY1TKNLLSEKNVCKIYLSQLQTGEKSKN 

TIHEDTIFRNGLQCKHEFERQERHQMGCVSQMLI 

QKQISHPLHPKIHAREKSYECKECRKAFRQQSYL1 

QHLRIHTGERPYKCMECGKAFCRVGDLRVHHTI 

HAGERPYECKECGKAFRLHYHLTEHQR1HSGVK 

PYECKECGKAFSRVRDLRVHQT1HAGERPYECK 

ECGKAFRLHYQLTEHQRIHTGERPYECKVCGKT 

FRVQRHISQHQKIHTGVKPYKCNECGKAFSHGS 

YLVQHQK1HTGEKPYECKECGKSFSFHAELARH 

RRIHTGEKPYECRECGKAFRLQTELTRHHRTHTG 

EKPYECKECGKAFICGYQLTLHLRTHTGEIPYEC 

KECGKTFSSRYHLTQHYRIHTGEKPYICNECGKA 

FRLQGELTRHHRIHTCEKPYECKECGKAFIHSNQ 

FISHQRIHTSESTYICKECGKIFSRRYNLTQHFKIH 

TGEKPYICNECGKAFRFQTELTQHHRIHTGEKPY 

KCTECGKAFIRSTHLTQHHRIHTGEKPYECTECG 

KTFSRHYHLTQHHRGHTGEKPYICNECGNAFICS 

YRLTLHQRIHTGELP YECKECGKTFSRKY HL 1QH 

FRLHTGEKPYSCKECGNAFRLQAELTRHHIVHTG 

EKPYKCKECGKAFSVNSELTRHHRJHTGEKPYQC 

KECGKAFIRSDQLTLHQ\KIILVR\NPMHNVKRIR 

WPLENAL*QRICNLRNFLFVTEHVG1PFTSCSQFI 

RNYFVC 


3854 


A 


108 


on /i 

894 


i nQPUA/PHTPWPWrtWT SWT KDI PSCEIHSASLS 
AVLQGPQCSEMLWPKNLTSWDDSSSVSSGISDTI 
DNLSTDDINTSSS1SSYANTPASSRKNLDVQTDAE 
KHSQVERNSLWSGDDVKKSDGGSDSGIKMEPGS 
KWRRNPSDVSDESDKSTSGKKNPVISQTGSWRR 
GMTAQVG1TMPRTKASAPAGALKTPGTGKRPGL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^AIanine OCysfeinc, D^Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, G=Clycine, ll=Histidinc, 
l=Isoleucine, K=Lysine, L^Lcucinc, iVl=Methionine, 
N=Asparagine, P=Proline, Q=Clutaminc, R=Arginine, S=Serine, 
T=Thrconinc, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unkno>vn, *=Stop codon, /=possible nucleotide deletion, 
\-possible nucleotide insertion 










S\GPGAPTPAAPPQLARMAWAFSLSAASTPAVSP 
STSPSAVEGSPATILPLASSPPPRTTP*LPLSELTV* 
RPQELVRGRGCLGPGAPTPAAPPQLARMAWAFS 
LSAASTPAVSPSTSPSAVEGSPATILPLASSPPPRT 
TP 


3855 


A 


1 


772 


FRGGDGAPGVLKPGNPLPFPLPPLQYPPPSTLSHS 
DNLAMTSRSTARPNGQPQASKICQFKLVLLGESA 
VUivooLVLKj* VivUl^rHb Yybo liOAAr L I v^oVCL 
DDTTVKFEIWDTAGQERYHSLAPMYYRGAQAAI 
VVYDITKQETFARAKTWVKELQRQASPVSIVVGL 
AGNKADLANKRMVEYEEAQAYADDNSLLFMET 
S AKT AMN VNDLFLVA I A * EVA KR VNPQNLG\G\A 
AGRSRGVDLHEQS\QQNKSQCCSN 


3856 


A 


2815 


352 


LGLEAAARPRPGGPAAMQDGNFLLSALQPEAGV 

CSLALPSDLQLDRRGAEGPEAERLRAARVQEQV 

RARLLQLGQQPRHNGAAEPEPEAETARGTSRGQ 

YHTLQAGFSSRSQGLSGDKTSGFRPIAKPAYSPA 

SWSSRSAVDLSCSRRLSSAHNGGSAFGAAGYGG 

AQPTPPMPTRPVSFHERGGVGSRADYDTLSLRSL 

RLGPGGLDDRYSLVSEQLEPAATSTYRAFAYER 

QASSSSSRAGGLDWPEATEVSPSRTIRAPAVRTL 

QRFQSSHRSRGVGGAVPGAVLEPVARAPSVRSLS 

LSLADSGHLPDVHGFNSYGSHRTLQRLSSGFDDI 

DLPSAVKYLMASDPNLQVLGAAYIQHKCYSDAA 

AKKQARSLQAVPRLVKLFNHANQEVQRHATGA 

MRNLIYDNADNKLALVEENGIFELLRTLREQDDE 

LRKNVTGILWNLSSSDHLKDRLAKKTPLE\QLT\D 

LGV*APLSGAGGPP\LIQQNASEAEIFYNATGFPR 

NLSSASQATRQKMRECHGLVDALVTSrNHALDA 

GKCEDKSVENAVCVLRNLSYRLYDEMPPSALQR 

LEGRGRRDLAGAPPGEVVGCFTPQSRRLRELPLA 

ADALTFAEVSKDPKGLEWLWSPQIVGLYNRLLQ 

KUbLNKH 1 i bA AAuALyNl 1 GuxDPKurUULbKL 

ALEQERILNPLLDRVRTADHHQLRSLTGLIRNLS 

RNARNKDEMSTKVV\SHLI\EKLPGSVGEKSPPAE 

VLV\NI\IAVFNNLGWLASPI/ALARDLLYFDGLRK 

LIFIKKKRDSPDSEKSSRAASSLLANLWQYNKLH 

RDFRAKGYRKEDFLGP 


3857 


A 


1034 


204 


VAVTLLSQLPSAIQRTAAWEMRAPLTFRVPLALD 

LIKPEHCTVNVDNSLSIPVIAAELVVRKPSEKGM 

QQKKKTKDLGFRAGKESKTEWRK*GLQDMASQ 

A/fT? A J PI I'^DVTA A E"I-rr*QClV/fDCCT T f^TT2Ti/rc/~\l T?T T? 
IVlrALrbK^r V I AArnJJoolVLroobb^lbMb^brLb 

ARLQ/PDSKSEARRNQCDSMLLRNQQLCSTCQE 

MKMVQPRTMKIPDDPKASFENCMSYRMSLHQP 

KFQTTPEPFHDDIPTENIHLQN17PILGPRTAVFHG 

LLTEAYKTLKERQRSSLPRKEPIGKTTEAVSGRSS 

SPPRLPERK 


3858 


A 


203 


3469 


SHQEIEQNSAMAPRKRGGRGISFIFCCFRNNDHPE 
ITYRLRNDSNFALQTMEPALPMPPVEELDVMFSE 

DQEENKGATSWPEFYIDQLNSMAARKSLLALEK 
EEEEER5KTIESLKTALRTKPMRFVTRFIDLDGLS 
CILOTLKTMDYETSESRlHTSLIGCIKAiMNNSQG 
RAHVLAHSESINV1AQSLSTENIKTKVAVLEILGA 
VCLVPGGHKKVLQAMLHYQKYASERTRFQTLIN 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D-Aspartic Acid, 
E=Glufamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L=Lcucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T^Threonine, V^Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
^possible nucleotide insertion 










DLDKSTGRYRDEVSLKTAIMSFINAVLSQGAGVE 

SLDFRLHLRYE\FLMLGIHPVMDKLRKHENSTLD 

RHLDFFEMLRNEDELEFAKRFELVHIDTKSATQM 

FELTRKKLTHSEAYPHFMSILrlHCLQMPYKRSGN 

TVQYWLLLDRJ1QQIVIQNDKGQDPDSTPLENFNI 

KNVVRMLVNENEVKQ\\nK£QAEKMRKEHNELQ 

QKLEKKERECDAKTQEKEEMMQTLNKMKEKLE 

KETTEHKQ VKQQ VADLTAQLHELSRRA VCAS IP 

GGPSPGAPGGPFPSSVPGSLLPPPPPPPLPGGMLPP 

PPPPLPPGGPPPPPGPPPLGAIMPPPGAPMGLALK 

KKSIPQPTNALKSFNWSKLPENKLEGTVWTEIDD 

TKVFKILDLEDLERTFSAYQRQQDFFVNSNSKQK 

EADAIDDTLSSKLKVKELSVIDGRRAQNCNILLS 

RLKLSNDEIKRAILTMDEQEDLPKDMLEQLLKFV 

PEKSDIDLLEEHKKELDRMAKADRFLFEMSRINH 

YQQRLQSLYFKKKFAERVAEVKPKVEAIRSGSEE 

VFRSGALKQLLEVVLAFGNYMNKGQRGNAYGF 

KISSLNKIADTKSSIDKNITLLHYLIT1VENKYPSV 

LNLNEELRDIPQAAKVNMTELDKEISTLRSGLKA 

VETELEYQKSQPPQPGDKFVSVVSQFITVASFSFS 

DVEDLLAEAKDLFTKAVKHFGEEAGKIQPDEFF 

GIFDQFLQAVSEAKQENENMRKKKEEEERRARM 

EAQLKEQRERERKMRKAKENSEESGEFDDLVSA 

LRSGEVFDKDLSKLKRNRKRITNQMTDSSRERPI 

TKLNF 


3859 


A 


1279 


141 


RVEHLSEFLVDIKPSLTFDVIPLLDPYGPAGSDPS 

LEFLVVSEETYRGGMArNRFRLENDLEELALYQI 

QLLKDLRHTENEEDKVSSSSFRQRMLGNLLRPPY 

ERPELPTCLYVIGLTGISGSGKSS1AQRLKGLGAF 

VIDSDHLGHRAYAPGGPAYQPVVEAFGTDILHK 

DGIINRKVLGSRVFGNKKQLKILTDIMAVPIIAKLA 

REEMDRAVAEGKRVCVIDAAVLLEAGWQNLVH 

EVWTAVIPETEAVRRIVERDGLSEAAAQSRLQSQ 

MSGQQLVEQSHVVLSTICGSRISPNARWRKPGPS 

CRSAFPRLIRPSTEKFSVGPDWLLELTSDPVVRRN 

GGLDAHPGSGPEVQAILCRTWPGLVDTGSLPNTL 

VFGQH 


3860 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDVVEALSEEHMEADGHAAVVFGTVVDIISRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKN1TFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINVVLA 

P/-itt\ nmn T^tTTDVT Avn^C/^T^TPT/'VTYYrEtT 1&C1{~1CM 1 

GOrl V VrKJJblKJM^MtovLJlJr 1 vj 1 1 EL.1AUU yi-rL, 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQIT 

ALGREEPVAIESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 
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SEQID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first nmino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E-Glutamic Acid, ^Phenylalanine, G=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, L= Leucine, M=Methionine, 
N=Asparagine, P-Proline, Q=GIutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, ^possible nucleotide deletion, 
\=possibte nucleotide insertion 










EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

VPSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDKEKNKEVVVKFIKKEKVLEDCWIEDPKLG 

KVTLEIAILSRVEHANIIKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAGVQ 

SRLVSAVGYLRLKDIIHRD1KDENIVIAEDFT1KLI 

DFn^AAYT FttPJKI FYTFPnTlFYPAPFVT MHMPY 

RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3861 


A 


1 


3881 


MGQKSVGASYVQIPLVPPLSRHPKGLGHEDRWS 

SYCLSSLAAQNICTSKLHCPAAPEHTDPSEPRGSV 

SCCSLLRGLSSGWSSPLLPAPVCNPNKAIFTVDA 

KTTEILVANDKACGLLGYSSQDLIGQKLTQFFLR 

SDSDWEALSEEHMEADGHAAVVFGTVVDIISRS 

GEKIPVSVWMKRMRQERRLCCVVVLEPVERVST 

WVAFQSDGTVTSCDSLFAHLHGYVSGEDVAGQ 

HITDLIPSVQLPPSGQHIPKNLKIQRSVGRARDGT 

TFPLSLKLKSQPSSEEATTGEAAPVSGYRASVWV 

FCTISGLITLLPDGTIHGINHSFALTLFGYGKTELL 

GKN1TFLIPGFYSYMDLAYNSSLQLPDLASCLDV 

GNESGCGERTLDPWQGQDPAEGGQDPRINVVLA 

GGHVVPRDEIRKLMESQDIFTGTQTELIAGGQLL 

SCLSPQPAPGVDNVPEGSLPVHGEQALPKDQQ1T 

ALGREEPVA1ESPGQDLLGESRSEPVDVKPFASCE 

DSEAPVPAEDGGSDAGMCGLCQKAQLERMGVS 

GPSGSDLWAGAAVAKPQAKGQLAGGSLLMHCP 

CYGSEWGLWWRSQDLAPSPSGMAGLSFGTPTLD 

EPWLGVENDREELQTCLIKEQLSQLSLAGALDVP 

HAELVPTECQAVTAPVSSCDLGGRDLCGGCTGS 

SSACYALATDLPGGLEAVEAQEVDVNSFSWNLK 

ELFFSDQTDQTSSNCSCATSELRETPSSLAVGSDP 

DVGSLQEQGSCVLDDRELLLLTGTCVDLGQGRR 

FRESCVGHDPTEPLEVCLVSSEHYAASDRESPGH 

WSTLDAGPEDTCPSAEEPRLNVQVTSTPVIVMR 

GAAGLQREIQEGAYSGSCYHRJDGLRLSIQFEVRR 

VELQGPTPLFCCWLVKDLLHSQRDSAARTRLFL 

ASLPGSTHSTAAELTGPSLVEVLRARPWFEEPPK 

AVELEGLAACEGEYSQKYSTMSPLGSGAFGFVW 

TAVDK£KNK£VVVKFIKKEKVLEDCWIEDPKLG 

KVTLEIAILSRVEHANUKVLDIFENQGFFQLVME 

KHGSGLDLFAFIDRHPRLDEPLASYIFRQVRAG\Q 

SRLVSAVGYLRLKDIIHRDIKDENIVIAEDFT1KLI 

DFGSAAYLERGKLFYTFCGTIEYCAPEVLMGNPY 
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SEQ ID 


Method 


Predicted 

hpoinninp 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of- 
pepttde 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=lsoleucine,K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R^Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y~Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possibIe nucleotide insertion 










RGPELEMWSLGVTLYTLVFEENPFCELEETVEAA 

IHPPYLVSKELMSLVSGLLQPVPERRTTLEKLVT 

DPWVTQPVNLADYTWEEVFRVNKPESGVLSAAS 

LEMGNRSLSDVAQAQELCGGPVPGEAPNGQGCL 

HPGDPRLLTS 


3862 


A 


399 


2069 


TMDRSKRNS1AGFPPRVE\RLEEFEGGGGGEGNV 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

L1KRDENGYSAVVADFGLAEKIPDVSMGSEKLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYGI1LCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRJKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

SVISLVFDLDAPGPGTMPLADWQEPLAPPIRRWR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3863 


A 


399 


2069 


TMDRSKRNS1AGFPPRVE\RLEEFEGGGGGEGNV | 

SQVGRVWPSSYRALISAFFRLTRLDDFTCEKIGSG 

FFSEVFKVRHRASGQVMALKMNTLSSNRANML 

KEVQLMNRLSHPNILRYINSGNLEQLLDSNLHLP 

WTVRVKLAYDIAVGLSYLHFKGIFHRDLTSKNC 

LIKRDENGYSAWADFGLAEKIPDVSMGSEKLA 

VVGSPFWMAPEVLRDEPYNEKADVFSYGIILCEII 

ARIQADPDYLPRTENFGLDYDAFQHMVGDCPPD 

FLQLTFNCCNMDPKLRPSFVEIGKTLEEILSRLQE 

EEQERDRKLQPTARGLLEKAPGVKRLSSLDDKIP 

HKSPCPRRTIWLSRSQSDIFSRKPPRTVSVLDPYY 

RPRDGAARTPKVNPFSARQDLMGGKIKFFDLPSK 

S VI SL VFDLD APGPGTMPL AD WQEPL APPIRR WR 

SLPGSPEFLHQEACPFVGREESLSDGPPPRLSSLK 

YRVKEIPPFRASALPAAQAHEAMDCSILQEENGF 

GSRPQGTSPCPAGASEEMEVEERPAGSTPATFSTS 

GIGLQTQGKQDG 


3864 


A 


3 


911 


SWNMDSDSCAAAFHPEEYSPSCKRRRTVEDFNK 

FCTFVLAYAGYIPYPKEELPLRSSPSPANSTAGTI 

DSDGWDAGFSDIASSVPLPVSDRCFSHLQPTLLQ 

RAKPSNFLLDRKKTDKLKXKKKRKRRDSDAPGK 

EGYRGGLLKLEAADPYVETPTSPTLQDIPQAPSD 

PCSGWDSDTPSSGSCATVSPDQVKEIKTEGKRTI 

VR/QEAQLMARNDGNFSSLLESIFPS\DDDSWDLV 

TCFCMKPFAGRPMIECNECHTWIHLS C AKIRKSN 

VPEVFVCQKCRDSBCFDIRRSNRSRTGSRKLFLD 


3865 . 


A 


3 


3573 


QERLRSRSRPDRAAREAGSARGRQPKRTERVEQ 

FLTI ARRRGRRSMPVSLbDSGbr I bCr A 1 UAb 1 Ab 

EGSVESASETRSGPQSASTAVKERPASSEKVKGG 

DDHDDTSDSDSDGLTLKELQNRLRRKREQEPTE 

RPLKGIQSRLRKKRREEGPAETVGSEASDTVEGV 

LPSKQEPENDQGWSQAGKDDRESKLEGKAAQD 

IKDEEPGDLGRPKPECEGYDPNALYCICRQPHNN 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence <A~Alanine C=Cysteine, D-Aspartic Acid, 
E=Glutamic Acid, F=Phcnylalanine, G=Clycine, H=Histidine, 
l=lso!eucinc, K=Lysine, L=Leucine, M=Methion»ne, 
N=Asparagine, P^Proline, Q=Gl uta mine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptopban, Y=Tyrosine, 
X=Un known, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










RFMICCDRCEEWFHGDCVGISEARGRLLERNGE 

DYICPNCTILQVQDETHSETADQQEAKWRPGDA 

DGTDCTSIGTIEQK.SSEDQGIKGRIEKAANPSGKK ' 

KLKIFQPGPGPVPTQLPVLWQVLEIAVSRSISAFT 

LLHCISCKVIEAPGASKCIGPGCCHVAQPDSVYCS 

NDCILKHAAATMKFLSSGK£QKPKPK£KMKMK 

PEKPSLPKCGAQAGIKISSVHKRPAPEKKETTVK 

KA V V V P ARSE A LG KJE AACESSTPS WASDHNYNA 

VKPEKTAA PS PS L L Y K STKEDRRS EEKA AATAAS 

KKTAPPGSTVGKQPAPRNLVPKKSSFANVAAAT 

PAIKKPPSGFKGTIPKRPWLSATPSSGASAARQAG 

PA PA A ATA A SKKFPGS A A L VGA VRKPV VPS VPM 

ASPAPGRLGAMSAAPSQPNSQIRQNIRRSLKEIL 

WK/RFLFFILFRVNDSDDLIMTENEVGKIALHIEK 

EMFNLFQVTDN/RAYKSKYRSIMFNLKDPKNQG 

LFHRVLREEISLAKJLVRLKPEELVSKELSTWKER 

PARSVMESRTKLHNESKKTAPRQEAIPDLEDSPP 

VSDSEEQQES A RA V PEKSTAPLLD VFSSMLKDTT 

SQHRAHLFDLNCKICTGQVPSAEDEPAPKKQKLS 

ASVKKEDLKSKHDSSAPDPAPDSADEVMPEAVP 

EVASEPGLESASHPNVDRTYFPGPPGDGHPEPSPL 

EDLSPCPASCGSGVVTTVTVSGRDPRTAPSSSCT 

AVASAASRPDSTHMVEARQDVPKPVLTSVMVPK 

SILAKPSSSPDPRYLSVPPSPNISTSESRSPPEGDTT 

LFLSRJLST! WKG F1NMQS V AKFVTKA YPVSGCFD 

YLSEDLPDTIHIGGRJAPKTVWDYVGKLKSSVSK 

ELCLIRFHPATEEEEVAYISLYSYFSSRGRFGVVA 

NNNRHVKDLYLIPLSAQDPVPSKLLPFEGPGKRR 

LSGWR 


3866 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLRILAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLWIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRILWLTTRQ 

GNLPFTIFQGGMPRASYGDRHCISVIHDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALWLAEEEL 

WIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

IPLKLWERJIAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PbDQLALEGPLSRVKSLKJKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGT1YAFSLRVPPAERRMDEPVRAE 

QAKE1QLMHRAPVVGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLVVSEEQFKVFTLPKVSAK 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
I=Iso(eucine, K=Lysine, L^Leucine, M=Methionine, 
N=Asparagine, P=Protfne, Q^GIutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=possible nucleotide insertion 










LlvLisJL I ALbOoK V KJtv V b V Arir OoKK/VblJ i Oiirirl 

LAVLTNLGDIQWSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKG\LVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3867 


A 


2 


3181 


AQQPVGRRGGASGAGGGRRGTPRPRAGAGPGF 

QVSSGGCRLSKMRRFLRPGHDPVRERLKRDLFQ 

FNKTVEHGFPHQPSALGYSPSLR1LAIGTRSGAIK 

LYGAPGVEFMGLHQENNAVTQIHLLPGQCQLVT 

LLDDNSLHLWSLKVKGGASELQEDESFTLRGPP 

GAAPSATQITVVLPHSSCELLYLGTESGNVFVVQ 

LPAFRALEDRTISSDAVLQRLPEEARHRRVFEMV 

EALQEHPRDPNQILIGYSRGLVVIWDLQGSRVLY 

HFLSSQQLENIWWQRDGRLLVSCHSDGSYCQWP 

VSSEAQQPEPLRSLVPYGPFPCKAITRJLWLTTRQ 

G\LPFTIFQGGMPRASYGDRHCISV1HDGQQTAFD 

FTSRVIGFTVLTEADPAATFDDPYALVVLAEEEL 

VVIDLQTAGWPPVQLPYLASLHCSAITCSHHVSN 

1PLKLWER1IAAGSRQNAHFSTMEWPIDGGTSLTP 

APPQRDLLLTGHEDGTVRFWDASGVCLRLLYKL 

STVRVFLTDTDPNENLSAQGEDEWPPLRKVGSF 

DPYSDDPRLGIQKIFLCKYSGYLAVAGTAGQVLV 

LELNDEAAEQAVEQVEADLLQDQEGYRWKGHE 

RLAARSGPVRFEPGFQPFVLVQCQPPAVVTSLAL 

HSEWRLVAFGTSHGFGLFDHQQRRQVFVKCTLH 

PSDQLALEGPLSRVKSLKKSLRQSFRRMRRSRVS 

SRKRHPAGPPGEAQEGSAKAERPGLQNMELAPV 

QRKIEARSAEDSFTGFVRTLYFADTYLKDSSRHC 

PSLWAGTNGGTIYAFSLRVPPAERRMDEPVRAE 

QAKEIQLMHRAPVVGILVLDGHSVPLPEPLEVAH 

DLSKSPDMQGSHQLLWSEEQFKVFTLPKVSAK 

LKLKLTALbGoK VKJKVo V Arir ObKKAbLi Y ubriri 

LAVLTNLGDIQVVSLPLLKPQVRYSCIRREDVSGI 

ASCVFTKYGQGFYLISPSEFERFSLSTKG\LVEPRC 

LVDSAETKNHRPGNGAGPKKAPSRARNSGTQSD 

GEEKQPGLVMERALLSDERAATGWHIEPPWGA 

ASAMAEQSEWLSVQAAR 


3868 


A 


1 


2497 


GDSGGPLVCEEPSGRFFLAGIVSWGIGCAEARRP 

GVYARVTRLRDWILEATTKASMPLAPTMAPAPA 

APSTAWPTSPESPVVSTPTKSMQALSTVPLDWVT 

VPKLQECGARPAMEKPTRVVGGFGAASGEVPW 

QVSLKEGSRHFCGATVVGDRWLLSAAHCFNHT 

KVEQVRAHLGTASLLGLGGSPVKIGLRRVVLHP 

LYNPGILDFDLAVLELASPLAFNKYIQPVCLPLAI 

QKFPVGRKCMISGWGNTQEGNATKPELLQKASV 

GIIDQKTCSVLYNFSLTDRMICAGFLEGKVDSCQ 

VSGIKALYESELADARRVLDETARERARLQIEIG 

KLRAELDEVNKSAKKREGELTVAQGRVKDLESL 

FHTC^FVFT A A AT ^nKRGT F^DVAFLRAOLAKAF 

DGHAVAKKQLEKETLMRVDLENRCQSLQEELDF 

RKSVFEEEVRETRRRHERRLVEVDSSRQQEYDFK 

MAQALEELRSQHDEQVRLYKLELEQTYQAKLDS 

AKLSSDQNDKAASAAREELKEARMRLESLSYQL 

SGLQKQASAAEDRIRELEEAMAGERDKFRKMLD 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Htstidine, 
I=Isoleucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










AXEQEMTEMRDVMQQQLAEYQELLDVKLALD 

MEINAYRKLLEGEEERLKLSPSPSSRVTVSRATSS 

SSGSLSATGRLGRSKJIKR\WRWTISPW\QRPK^PG 

HGHGWORWLPPGPAGLGf GOR\HIFFIDl FGKFV 

QLKNNSDKDQSLGNWRIKRQVLEGEE1AYKFTP 

KYILRAGQMVTVWAAGAGVAHSPPSTLVVVKGQ 

SSWGTGESFRTVLVNADGEEVAMRTVKKSSVM 

RENENGEEEEEEAEFGEEDLFHQQGDPRTTSRGC 

YVM 


3869 


A 


1 


1942 


RYRAGIPG DG RKD Y I RJLTRPG LTL PG RA MF A RG S 

RRRRSGRAPPEAEDPDRGQPCNSCREQCPGFLLH 

GWRKICQHCKCPREEHAVHAVPVDLER1MCRLIS 

DFQRHSISDDDSGCASEEYAWVPPGLKPEQVYQ 

FFSCLPEDKVPYVNSPGEKYRIKQLLHQLPPHDS 

EAQYCTAL\EE\EEKKELRAFSQQRKRENLG/RLG 

IVRIFPVTIT\GAI\CEECGKQIGGGDIAVF\ASRASL 

GLLLGQPSCFWCTTCQELLVDLIYFYHVGKVYC 

GRHHAECLRPRCQ ACDEIIFSPECTE A EG RH WHM 

DHFCCFECEASLGGQRYVMRQSRPHCCACYEAR 

HAEYCDGCGEHIGLDQGQMAYEGQHWHASDRC 

FCCSRCGRALLGRPFLPRRGLIFCSRACSLGSEPT 

APGPSRRSWSAGPVTAPLAASTASFSAVXGASET 

TTKGTSTELAPATGPEEPSRFLRG A PHRHSMPEL 

vji^iyo v r DrrrCijruyi inlivi L/LJo/\r ulx^j I Jr Jv vol 

RDPLVSEGGPRRTLSAPPAQRRRPRSPPPRAPSRR 

RHHHHNHHHHHNRHPSRRRHYQCDAGSGSDSE 

SCSSSPSSSSSESSEDDGFFLGER1PLPPHLCRPMP 

AQDTAMETFNSPSLSLPRDSRAGMPRQARDKNC 

IVA 


3870 


A 


2 


3485 


FVWRVFYVHASCMPPRARSWEGAHAPVGMHV 

AEAHACSSQQQQMPPAQFWMLEWLLHLCAFLS 

TPSFPHWCCCSNPHGSIADKPEEIVPASKPSRAAE 

NMAVEPRVATIKQRPSSRCFPAGSDMNSVYERQ 

GIAVMTPTVPGSPKAPFLGIPRGTMRRQKSIDSRI 

FLSGITEEERQFLAPPMLKFTRSLSMPDTSEDIPPP 

PQSVPPSPPPPSPTTYNCPKSPTPRVYGT1KPAFNQ 

NSAAKVSPATRSDTVATMMREKGMYFRRELDR 

YSLDSEDLYSRNAGPQANFRNKRGQMPENPYSE 

VGKIASKAVYVPAKPARRKGMLVKQSNVEDSPE 

KTCSIPIPTUVKEPSTSSSGKSSQGSSMEIDPQAPE 

PPSQLRPDESLTVSSPFAAAIAGAVRDREKRLEA 

RRNSPAFLSADLGDEHVGLGPPAPRTRPSMFPEE 

GDFADEDSAEQLSSPMPSATPREPENHFVGGAEA 

SAPGEAGRPLNSTSKAQGPESSPAVPSASSGTAG 

PGNYVHPLTGRLLDPSSPLALALSARDRAMKES 

QQGPKGEAPKADLNKPLYIDTKMRPSLDAGFPT 

VTRQNTRGPLRRQETENKYETDLGRDRKGDDK 

KNMLIDIMDTSQQKSAGLLMVHTVDATKLDNA 

LQEEDEKAEVEMKPDSSPSEVPEGVSETEGALQI 

SAAPEPTTVPGRTIVAVGSMEEAVILPFRIPPPPLA 

SVDLDEDFIFTEPLPPPLEFANSFDIPDDRAASVPA 

LSDLVKQKKSDTPQSPSLNSSQPTNSADSKKPAS 

LSNCLPASFLPPPESFDAVADSG1EEVDSRSSSDH 

HLETTSTISTVSSISTLSSEGGENVDTCTVYADGQ 

AFMVDKPPVPPKPKMKPIIHKSNALYQDALVEE 
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SEQW 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicled end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A-Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
I=Isoleucine, K^Lysine, Lr=Leucine, M=Metbionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, YV=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










DVDSFVIPPPAPPPPPGSAQPGMAKVLQPRTSKL 

WGDVTEIKSPILSGPKANVISELNSILQQMNREKL 

AKPGEGLDSPMGAKSASLAPRSPEIMST1SGTRST 

TVTFTVP PHT^OPTTI O^R PPDYP^R T^OTR PAP9 

PVVSPTEMNKETLPAPLSAATASPSPALSDVFSLP 

SQPPSGDLFGLNPAGRSRSPSPSILQQPISNKPFTT 

KPVHLWTKPDVADWLESLNLGEHKEAFMDNEI 

DGSHLPNLQKEDLIDLGVTRVGHRMNIERALKQ 

LLDR 


3871 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FHPNPDVLKIYKSELNKHIEDGMGRNLADRCTD 

EVNALVLQTQQEIIENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQEDIVFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TP A TPFVM A QfYPPT MTTT VTm A QVT^P TC»lV/f flUTV 

GGVIWKTIGAVKLLSVSLTMYGALYLYERLSWTT 
HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 
VKQQIATTFARLCQQVDITQKQLEEEIARLPKE1D 
QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 
NEES 


3872 


A 


35 


1171 


VESRSAWHEGEDQIDRLDFIRNQMNLLTLDVKK 

KIKEVTEEVANKVSCAMTDEICRLSVLVDEFCSE 

FOTMPDVLKIYKSELNKHIEDGMGRNLADRCTD 

EVNALVLQTQQEIIENLKPLLPAGIQDKLHTLIPC 

KKFDLSYNLNYHKLCSDFQED1VFRFSLGWSSLV 

HRFLGPRNAQRVLLGLSEPIFQLPRSLASTPTAPT 

TP A TPTYW A QOPPT lV>fTTT VTHT A QVT^PT^MfilTTV 

GGVIWKTIGWKLLSVSLTMYGALYLYERLSWTT 
HAKERAFKQQFVNYATEKLRMIVSSTSANCSHQ 
VKQQIATTFARLCQQVDITQKQLEEEIARLPKEID 
QLEKIQNNSKLLRNKAVQLENELENFTKQFLPSS 
NEES 


3873 


A 


2944 


2089 


PVCTALTPGRMTDDKDVLRDVWFGRIPTCFTLY 
QDEITEREAEPYYLLLPRVSYLTLVTDKVKKHFQ 
KVMRQEDISEIWFEYEGTPLKWHYP1GLLFDLLA 

MSCMKEADALKHKSQVINEMQKKDHKQLWMG 
LQNDRFDQFWAINRKLMEYPAEENGFRYIPFRIY 
QTTTERPFIQKLFRPVAADGQLHTLGDLLKEVCP 
SAIDPEDGEKKNQVMIHGIEPMLETPLQWLSEHL 
SYPDNFI HTSITPOPTD 


3874 


A 


776 


366 

, — 


QARGAPSSPMCPLPLAAAAVAAPRAPLRLLNRG 

LAAAMSTAQSLKSVDYEWGRVQGVCFRMYTE 

DEARKIGVVGWVKNTSKGTVTGQVQGPEDKVN 

SMKSWLSKVGSPSSRIDRTNFSNEKTISKLEYSNF 

SIRY 


3875 


A 


1081 


182 


SLSSCQTDPRPMSAPLDAALHALQEEQARLKMR 

LWDLQQLRKELGDSPKDKVPFSVPKIPLVFRGHT 

OODPEVPKSLVSNLRIHCPLLAGSALITFDDPKVA 

EQVLQQKEHTINMEECRLRVQVQPLELPMVTTIQ 

VMVSSQLSGRRVLVTGFPASLRLSEEELLDKLEIF 

FGKTRNGGGDVDVRELLPGSVMLGFARDGVAQ 

RLCQIGQFTVPLGGQQVPLRVSPYVNGEIQKAEI 

RSQPVPRSVLVLNIPDILDGPELHDVLEIHFQKPT 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine OCysteine, D=Asparlic Acid, 
E=Glutamic Acid, F-Phenylalanine, G=Glycine, H=Histidine, 
l=lsoleucine, K=Lysine, L=Leucine, M^Methionine, 
N=Asparaginc, P=Proline, Q=Glutaroine, R=Arginine, S=Serine t 
T=Threonine, V=Valine, \V= Iryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon,/=possible nucleotide deletion, 
\=possible nucleotide insertion 










RGGGEVEALTVVPQGQQGLAVFTSESG 


3876 


A 


26 


431 


RMMKCPQ ALL A IF WLLLS WVSS EDK V VQS PLSL 
VVHEGDTVTLNCSYEVTOTRSLLWYKQEKKAPT 
FLFMLTSSGIEKKSGRLSS1LDKKELSSILNITATQ 
TGDSAIYLCAVEAQCSLVTCSLYSNSTAEALQL 


3877 


A 


3 


1291 


KAFRLLAERGAAAAMLWSGCRRFGARLGCLPG 

GLRVLVQTGHRSLTSCIDPSMGLNEEQKEFQKV 

AFDFAAREMAPNMAEWDQKELFPVDVMRKAA 

QLGFGGVYIQTDVGGSGLSRLDTSVIFEALATGC 

TSTTAY1SIHNMCAWMTDSFGNEEQRHKFCPPLC 

TMEKFASYCLTEPGSGSDAASLLTSAKKQGDHYI 

LNGSKAFISGAGESD1YVVMCRTGGPGPKGISCIV 

VEKGTPGLSFGKKEKKVGWNSQPTRAVEFEDCA 

VPVANR1GSEGQGFLIAVRGLNGGRINIASCSLGA 

AHASVILTRDHLNVRKQFGEPLASNQYLQFTLA 

DMATRLVAARLMVRNAAVALQEERKDAVALCS 

MAKLFATDECFAICNQALQMHGGYGYLKDYAV 

QQYVRDSRVHQILEGSNEVMRILISRSLLQE 


3878 


A 


10 


1014 


LPGSTISSSGCQAPGRADSSGGARNSRRGDSRPG 

SCNRQAVAPPCPSPGPQSRHWIHRGTAPQAGETR 

TLGRGSSAPNACSASVTPCCPSSPPS*SCL*PTRRS 

PQNSSSTEVYRGFWQHGLPST**PFSS*QWPGQH 

TQGCSKLLGKQTTHLPCSTWPA* *PSPSCLTRFR* 

W*PSLMCLWASSCSVCV*SPSGSCRH*LWGTHST 

SRTC*ARRSSALPTGLCTDDTSWASSSKARPCAL 

QRPSSLSSLSPCLTC*W*LSSSSPMSARSPAGAET 

GSWATGSPRLTQWKSSRLTSTSHSARSAWKPSA 

TESTPSWPRFSSWTSGEDPASPAPAI 


3879 


A 


200 


699 


LLLTGY1QTLQNQQLSGNQQEMQAVDNLTSAPG 

NTSLCTRDYKITQVLFPLLYTVLFFVGLITNGLA 

MRJFFQIRSKSNF11FLKNTVISDLLMILTFPFKILS 

DAKLGTGPLRTFVCQVTSVIFYFTMYISISFLGLIT 

IDRYQKTTRPFKTSNPKNLLGAKILK 


3880 


A 


26 


169 


QPETDTMVHLTPEEKSAVTALWGKVNVDEDAG 
DDLCQILVDRPRLRI 


3881 


A 


37 


1100 


TPLFDFWPGFVLSWLQPLSASLRARRAASGPPAC 

RJMPTTVDDVLEHGGEFHFFQKQMFFLLALLSAT 

FAPIYVGIVFLGFTPDHRCRSPGVAELSLRCGWSP 

AEELNYTVPGPGPAGEASPRQCRRYEVDWNQST 

FDC VDPLASLDTNRSRLPLGPCRDG WVYETPG SS 

IVTCFNLVCANSWMLDLFQSSVNVGFFIGSMSIG 

Y1ADRFGRKLCLLTTVLINAAAGVLMAISPTYTW 

MLIFRLIQGLVSKAGWLIGYILITEFVGRRYRRTV 

GIFYQVAYTVGLLVLAGVAYALPHWRWLQFTV 

ALPNFFFLLYYWCIPESPRWLISQNKNAEAMRJIK 

H1AKKNGKSLPASL 


3882 


A 


573 


1620 


KSKCRFPEGLSEGFGPMRKEALSSGSVQEAEAM 

LDEPQEQAEGSLTVYVISEHSSLLPQDMMSYIGP 

KRTAVVRGIMHREAFNIIGRRIVQVAQAMSLTED 

VLAAALADHLPEDKWSAEKRRPLKSSLGYEITFS 

LLNPDPKSHDVYWDffiGAVRRYVQPFLNALGAA 

GNFSVDSQILYYAMLGVNPRFDSASSSYYLDMH 

SLPHVINPVESRLGSSAASLYPVLNFLLYVPELAH 

SPLYIQDKDGAPVATNAFHSPRWGGIMVYNVDS 

KTYNASVLPVRVEVDMVRVMEVFLAQLRLLFGI 
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SEQ ID 


Method 


Predicted 

hptrinni no 

nucleotide 
location 
corresponding 
to first amino 
acid residue of 
peptide 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C-Cysteine, D-Aspartic Acid, 
E=G\utam\c Acid, F=Pheny!alanine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, l^=Leucine, M=Methionine, 
N=Asparagine, P=Proiine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, vV-Tryptophan, Y- tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










AQPQLPPKCLLSGPTSEGLMTWELDRLLWARSV 
ENLATATTTLTSLA 


3883 


A 


2369 


844 


RIHREEDFQFILKGIARLLSNPLLQTYLPNSTKKIQ 

FHQELLVLFWKLCDFNKVGQPRGALQGDGEQLP 

Q*PGGRDSVRLRGVGQSCPSLELSPLGPSPHP*KF 

LFFVLKSSDVLDILVPILFFLNDARADQSRVGLM 

HIGVFILLLLSGECNFGVRLNKPYSIRVPMDIPVF 

TGTHADLLIVWFHKIITSGHQRLQPLFDCLLTIW 

NVSPYLKSLSMVTANKLLHLLEAFSTTWFLFSAA 

QNHHLVFFLLEVFNNI1QYQFDGNSNLVYAIIRKR 

SIFHQLANLPTDPPTIHKALQRRRRTPEPLSRTGS 

QGGAPPWRAPAPLPLQSQAPSRPVWWLLQALTS 

*PRSPRCQRMAPCGPWNLSPSRAWRMAARLRGS 

PARHGGSSGDRP/HSSASGQWSPTPEWVLSWKS 

KLPLQTIMRLLQVLVPQVEKICIDKGLTDESEILR 

FLQHGTLVGLLPVPHPILIRKYQANSGTAMWFRT 

YMWGVIYLRNVDPPVWYDTDVKLFEIQRV 


3884 


A 


1 


804 


NGPRAPFSQEGQSTGPPPL1PRLGQHGAQGRIPPL 

NPGQGPGPNKDDSRGPPNHHMGPMSERRHEQSG 

GPEHGPERGPLRGGQDCRGPPDRRGPHPDFPDDF 

SRPDDFHPDKRFGHRLREFEGRGGPLPQEEKWR 

RGGPGPPFPPDHREFSEGDGRGAARGPPGAWEG 

RRPGG*TFPPGSRGPTFS/SGAEEESFRRGAPPRHE 

GRAPPRGRDGFPGPEDFGPEENFDA SEEAARGRD 

LRGRGRGTPRGERVTKDTWSGRIGCRIHWL 


3885 


A 


3 


996 


GRRRAGPAHSARMYNMMETELKPPGPQQTSGG 

GGGNSTAAAAGGNQKNSPDRVKRPMNAFMVW 

SRGQRRKMAQENPKMHNSEISKRLGAEWKLLSE 

TEKRPFIDEAKRLRALHMKEHPDYKYRPRRKTK 

TLMKKDKYTLPGGLLAPGGNSMASGVGVGAGL 

GAGVNQRMDSYAHMNGWSNGSYSMMQDQLG 

YPQHPGLNAHGAAQMQPMHRYDVSALQYNSM 

TSSQTYMNG/SRPTYSMSYSQQGTPGMAPGS\MG 

SVVKSEASSSPPVVTSSSHSRAPCQAGDLRDMIS 

MYLPGAEVPEPAAPSRLHMSQHYQSGPVPGTAI 

NGTLPLSHM 


3886 


A 


773 


317 


QCTQKAAEGYTQFYYVDVLDGKLACVNKCTKG 
mSQMNCNLGTCQLQRSGPRCLCPNTNTHWYW 
GETCEFNIAKSLVYGIVGAVMAVLLLALIILIILFS 
LSQ\RKRHRPESEGEADFGLENATNNFG\PTLETV 
DSGTELHIQ\RPEMVASTV 


3887 


A 


3 


466 


VDFRVKTLLVDNKCFVLQLWDTAGQERYHSMT 

RQLLRKADGVVLMYDITSQESFAHVRYWLDCL 

QDAGSDGVVILLLGNKMDCEEERQVSVEAuyyL 

AQELGVYFGECSAALGHNILEPWNLARSLRMQ 

EEGLKDSLVKVAPKRPPKRFGCCS 


3888 


A 


3412 


3144 


QNIDITNFSSSWNDGLAFCALLHTYLPAHIPYQEL 

NSQDKRRNFMLAFQAAESVGIKSTLDINEMVRT 

ERPDWQNVMLYVTAIYKYFET 


3889 


A 


1 


1160 


t \n;TATTAlT A T7DTvrcVTT?A/fQTQPT T^PT KISJlH ^OT 1 
LV V 1 AJ 1 AiLiAr jrlNli i 1 ivtvio 1 oJCrLrloiiJ-friNjL^^vji^L. 

DSSKLCDYENRFNTSKGGELPDRPAGVGVYSAM 

WQLALTLILKIVITIFTFGMKIPSGLFIPSMAVGAI 

AGRLLGVGMEQLAYYHQEWTVFNSWCSQGAD 

CrTPGLYAMVGAAACLGGVTRMWSLVVEVIFEL 

TGGLEY1VPLMAAAMTSKWVADALGREGIYDA 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pbenylalanine, G-GIycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N=Asparaginc, P=Proline, Q=G!utamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, possible nucleotide deletion, 
\=possible nucleotide insertion 










IT TOT "KT/^VDTTT I* A A UVTl A AvfT^A/Kif TX nn n\mn 

LLTVLTQDSMTVEDVETIISETTYSGFPVVVSRES 
QRLVGFVLRRDLI1S1ENARKKQDGVVSTSIIYFTE 
HSPPLPPYTPPTLKLRNILDLSPFTVTDLTPM EIV V 

MANQDPDSILFN 


3890 


A 


1 


387 


SWCWTGIFVLGTTNLi^EGSWYRSLWGPGFNTT 
TATLGFGAPQAPVGDVALNQPDMCVYRRGRKK 
RVPYTKLQLKELENEYAINKFINKDKRRRISAAT 
NLSERQVTIWFQNRRVKDKKIVSKXKJDTVS 


3891 


A 


2 


2914 


RGGGGDHKMADLSLLQEDLQEDADGFGVDDYS 

SESDVIIIPSALDLAST/QDEMVERPLGRL\DK\YA 

ASENHI*PDKMVAPEFASIPLRE\VCDDERDCIAV 

LGKN*PDWADDSEPTVVRAAELEQVPHIALFLFK 

KTRLSITICFFSKFLLPYCGLDTLADQNXNQVRKT 

SQAALLVALLEQELIERFDVETKVCPVLIELTAPDS 

NDDVKTEAVAIMCKMAP\MVGKD1TERLILPRFC 

EMCCDCRMFHWRKWCAANFGDICSVVGQQAT 

EEN4LLPRFFQLCSDNVWGVRKACAECFMAVSC 

ATCQEIRRTKLSALFINLISDPSRWVRQAAFQSLG 

PF1STFANPSSSGQYFKEESKSSEEMSVENNKRTR 

DQEAPEDVQVRPEDTPSDLSVSNSSVILENTMED 

HAAEASGKPLGEISVPLDSSLLCTLSSESHQEAAS 

NENDKKPGNYKSMLRPEVGTTSQDSALLDQELY 

NSFHFWRTPLPEIDLDIELEQNSGGKPSPEGPEEE 

SEGPVPSSPNITMATRKELEEMIENLEPHIDDPDV 

KAQVEVLSAALRASSLDAHEETISIEKRSDLQDE 

LDINELPNCKrNQEDSVPLISDAVENMDSTLHYIH 

NDSDLSNNSSFSPDEERRTKVQDVVPQALLDQY 

LSMTDPSRAQTVDTEIAKHCAYSLPGVALTLGR 

QNWHCLRETYETLASDMQWKVRRTLAFSIHELA 

VILGDVQLTAADLVPIFNGFLK* PSMKSRIG VLKH 

LHDFLKLLHIDKRREYLYQLQEFLVTDNSRNWR 

FRAELAEQL1LLLELYSPRDVYDYLRPIALNLCAD 

KVSSVRWISYKLVSEMVKKLHAATPPTFGVDLIN 

ELVENFGRCPKWSGRQAFVFVCQTVIEDDCLPM 

DQFAVHLMPHLLTLANDRVPNVRVLLAKTLRQT 

LLEKDYFLASASCHQEAVEQTIMALQMDRDSDV 

KYFASIHPASTKISEDAMSTASSTY 


3892 


A 


158 


2191 


VPLPAPSGLSGGGSRGAGCKKAPPGRAPAPGLAP 

LRPSEPTMAVPPGHGPFSGFPGPQEHTQVLPDVR 

LLPRRLPLAFRDATSAPLRKLSVDLIKTYKHINEV 

YYAKKXRRAQQAPPQDSSNKKEKKVLNHGYDD 

DNHDYIVRSGERWLERYEIDSLIGKGSFGQWKA 

YDHQTQELVAIKIIKNKKAFLNQAQ1ELRLLELM 

NQHDTEMKYYIVHLKRHFMFRN\HLCLVFELLS 

YNLYDLLRNTHFRGVSLNLTRKLAQQLCTALLF 

LATPELSIIHCDLKPENILLCNPKRS A IKIVDFGSS 

CQLGQRIYQY1QSRFYRSPEVLLGTPYDLAEDMW 

oLU k^IL, V IliVlri i OUr L r olj o IN C V Ur V^liO V JJv^IVjLlN Ki 

VEVLGIPPAAMLDQAPKARKYFERLPGGGWTLR 

RTKELRKDYQGPGTRRLQEVLGVQTGGPGGRRA 

GEPGHSPAD\Y\LRFQDLVLRMLEYEPAARISPLG 

ALQHGFFRRTADEATNTGPAGSSASTSPAPLDTC 

PSSSTASSISSSGGSSGSSSDNRTYRYSNRYCGGP 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine OCysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, G^GIycine, H=Histidine, 
I=Isoleucine t K=Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Pro!ine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /=possiblc nucleotide deletion, 
\-possible nucleotide insertion 










GPPITDCEMNSPQVPPSQPLRPWAGGDVPHKTH 
QAPAS ASSLPGTGAQLPPQPR YLGRPPSP 1 bPPPP 
ELMDVSLVGGPADCSPPHPAPAPQHPAASALRT 
RMTGGRPPLPPPDDPATLGPHLGLRGVPQSTAAS 
S 


3893 


A 


68 


258 


PEEYYPFSPTLQQLFFFLLDSDMGSRPESMGCRK 
NTVPRPASPTEAGTOPQTFLHTWVSECRD 


3894 


A 


1120 


136 


SLPLAPAPAVAGPVALCPAGLCPAQPGMPAGPA 

AASGSHPEVGSVLQRSSQPHWPNPWPGAGHLPP 

PAGPFPYNPPAGPGAAAGLA*SPPRSSPTPCSVGP 

QSCPANASAPPAQPCLAGAPPAASLPPPGPGSVS 

AAPAPGGPAPAEPPLGVPPVPAWLLPDSPPLPGT 

HSGPPPAAVSLPPAAAACPVVVPPPLPHHPPDLES 

PSAAAPNPGCAGGIRHFPPGSPEASSPLRPAAAPA 

LLPLPRPPS*PWWKPLHSPVAVAGGSFVAGGSV 

LPAPDLDQPRPSGPPAASPTPGPGVAQPPPGSAVL 

PTVP*APPVSGAAPGRKREW 


3895 


A 


2 


1347 


fgavsyrpgngscwvkvtassdlsdlisclcppr 

slcssqacvlpvpgpslllpqglhvgcasagtrw 

plscsidfqrllaheeetqkrrakesgmaftqlt 

frdvaiefsqdeavkclnstqrtlyrdvmlenyr 

nlvsldlsrncvikelapqqegnp/arsiphsd1gt 

t* kt* h* rvllqgnqekntrl* ls ver* * kklqq 

sdygpkrksyl*erptr*kryri<:qvy*tsa\*lsf 

lphphelqqfqaegkiyecnhveksvnhgssvsp 

PQHSST1KTHVSNKYGTDF1CSSLLTQEQKSCIRE 

KPYRYIECDKALNHGSHMTVRQVSHSGEKGYKC 

DLCGKVFSQKSNLARHWRVHTGEKPYKCNECD 

RSFSRNSCLALHRRVHTGEKPYKCYECDKVFSR 

NSCLALHQKTHIGEKPYTCKECGQAFSVRSTLTN 

HQVIHSDK 


3896 


A 


202 


498 


N1YQSCSAYGCKNRYDKI)KPVSFHKFPLTRPSLC 
KEWEAAVRRKNFKPTKYSSICSEHFTPDCFKREC 
NNKJ.LKENAVPTIFLCTEPHDKKEDLLEPQEQ 


3897 


A 


2 


382 


SHGLSRAPHLSAAPAPALASRPCFSSAPCSQGGG 
GGGPATMIHFILLFSRQGKLRLQKWYITLPDKER 
KKITREI VQIILSRGHRTSSFVD WKELKL V Y KKYA 
SLYFCCAIEVNQDNELLTLENVHR 


3898 


A 


718 


305 


SEQEPLLGDTPGSREWDILETEEHYKSRWRSIRIL 
YLTMFLSSVGFSVVMMSIWPYLQKIDPTADTSFL 
GWVIASYSLGQMVASPIFGLWSNYRPRKEPLIVSI 
LISVAANCLYAYLHIPASHNKYYMLVARGLLGIG 


3899 


A 


24 


718 


FRGRPGIPEREGKGNHSFVEVARVIVVDLHSRLG 
GAMAERKGTAKVDFLKKIEKEIQQKWDTERVFE 
VNASNLEKQTSKGKYFVTFPYPYMNGRLHLGHT 
FSLSKCEFAVGYQRLKGKCCLFPFGLHCTGMPIK 
ACADKLKREIELY/GCPPDFPDEEEEEEETSVKTE 
DniKDKAKGKKSKAA/AKAGSSKYQWGIMKSLG 
LSDEEIVKPSEAEHWLDYFNALAIQDLKRMG 


3900 


A 


360 


1 


SPCSLSLSSPESPLLPTLLSSKSPAGSAGPTCGCPS 
GPGLRATA/PSRLSSSIAAH/SSSAPETSRPAAARE 
RSPPLHDRESHE 


3901 


A 


193 


345 


GEWAVPPAPGGQGVSIPHGPEPGQGSGVHIAPRQ 
GEGSDRTEPLICPKAAP __J 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue or 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A^Alanine C=Cysteine, D^Aspartic Acid, 
E=Clul:imic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=lsoleucine, K-Lysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V-Valine, \V=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 


3902 


A 


1188 


1389 


NPAARSAAAREGSPALPPPPVS/SSSGLGT I T PT 
PGSHAANPALSPRAPHSHYRPRPRCGPRRRPR 


3903 


A 


63 


396 


NNMRNPHLSSNHYLNLARTETVFARMESVKQRI 
LAPGKEGLKNFAGKSLGQ[YRVLEKKQDTGET1E 
LTEDGKPL*VPERKAPLCDCTCFGLPRRYI1ATMS 
GLGFCISFG 


3904 


A 


732 


1046 


AMSECPL1LYIHKHIDTYSQSYLFNDLFYPVYSGG 
RMVTYEHLREVVFGKSEDEHYPLW*VLFGK*YA 
V APN A LMFIRJM*NCTFVPKLP* VMDLK* * LQ YK 
SR 


3905 


A 


46 


910 


QPPPPPPPPPSPPPPPFPPARALSHLRLHPDACLFPS 
PFPLPCSTMPGMMEKGPELLGKNRSANGSAKSP 
AGGGGSGASSTNGGLHYSEPESGCSSDDEHDVG 
MRVGAFYOARTPFFDPnATl^YTni<rn>Jr;nMT vw 

SPYHSIPDAKLDEY1AIAKEKHGYNVEQALGMLF 

WHKHNIEKSLADLPNFTPFPDEWTVEDKVLFEQ 

AFSFHGKSFHRIQQMLPDKTIASLVKYYYSWKK 

TRSRTSLMDRQAJIKLANRHNQGDSDDDVEETHP 

MDGNDSDYDPKXEAKKFGMS 


3906 


A 


2 


513 


KVCNCCSQELETSFTYVDKNINLEQRNRSSPSAK 
GHNHPGELGWENPNEWSQEAAISL1SEEEDDTSS 
EA TSSGKSfDYGFISAILFLVTGILLVIISYrVPREV 
TVDPNTVAARFMFRT FKF<?AR[ GAHI nRPVlAH 

LCLLTLGGVILSCLLMMSMWKGELYRRNRFAS 


3907 


A 


71 


412 


ILIMSNCLQWLKITSTlvLLCSRLCQQLRSKRKFF 
GTVPISRLHRRVVITGIGLVTPLGVGTHLVWDRLI 
GGESGIVSLVGEEYKSIPCSVAAYVPRGSDEGQF 
NEQNFVSKSD 


3908 


A 


77 


746 


LGTLLGWRAPLFSRCLAFHSPF1LLNTPKJLVKTAE 
I PPDRNYVT GAHPHGFMPTGFT PNFxTPvlxinPQO 

LFPGLRPWLAVLAGLFYLPVYRDYIMSFGLCPVS 

RQSLDFILSQPQLGQAVVIMVGGAHEALYSVPGE 

HCLTLQIvRKGFVRLALRHGASLVPVYSFGENDlF 

lxLIOVFATGSWQHWCQLTFIvKLMGFSPCIFWGR 

GLFSATSWGLLPFAVPITTV 


3909 


A 


1 


793 


FRAAGRPAAAMGDIPVVGLSSWKASPGKVTEAV 
K^IDAGYRHFDCAYFYHNEREVGAGIRCKI^ 
GAVRRFDI JJATKT WCTCHKK9T VFTArRtc^T K 

ALKLhTYLDLYLlHWPMGFKPPHPEWIMSC 

CI^OTRVQDLPLDESNMVIPSDTDFLDTWEAME 

DLVITGLVKNIGVSNFNOTQLERLLNKPGLRFKP 

LTNQIECHPYLTQKNLISFCQSRDVSVTAYRPLG 

GSCEGVDLIDNPV1KRIAKEHGKSPAQILI 


3910 


A 


202 


705 


FFTMriTvKKVDNRTRri IFNGVAFROR'sI FVVVnr) 

1 A 1 1 » AA 1JVAVAV V i^J I ^ AVAJL VA 1_/ 1 Lj I > VJ V / vA^AVV^ Av01_»A V V V VJ LJ 

RGICDQVVILimiLSKATVIO^^ 
GFSSHRKKRMRQ 

AATNIRYCYYlsTETHKILGNTFGMCVLQDFEALTP 

NLLARTVETVEGGGLVVILLRTMNSLKQLYTVT 

M 


3911 


A 


3 


723 


AGRGARAAGEGGGPFKSRPRPLPSSRSLPAVGGG 

RYGADKMAJVGGAVAi\APEClU.LPYAlHKWSSF 

SSTYLPENILVDKPNDQSSRWSSESNYPPQYLILK 

LERPAIVQMTFGKYEKTHVCNLF^KVFGGTvTN 

EENMTELLSSGLI<vJNn3YNKETm 

RFIKJVPI^SWGPSIWSIWYVELSGIDDPDJVQPC 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C— Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Pheny lala nine, G=Glycine, H=Histidine, 
I=IsoIeucine, K=Lysine, L=Leucine, M=Methionine, 
N^Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threomne, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *^Stop codon, /-possible nucleotide deletion, 
\=possible nucleotide insertion 










LNWYSKYREQEAIRLCLKHFRQHNYTEAFESLQ 

IVJiv 1 


3912 


A 


2 


461 


FEKKQLRRPSLFLLGCCSFGIMAPSLWKGLEGIG 

LFALAHAAFSAAQHRSYMRLTEKEDESLPIDIVL 

QTLLAFAVTCYGIVHIAGEFKDMDATSELKNKTF 

DTVRNHPSFYVFNHRGSEYFSGPSDTANSSNODA 

LSSNTSLKLRKLESLRR 


3913 


A 


362 


20 


APGRPEAKVPERSRESGSRRVRGPLLQLRPGRTS 
RP ASG RGRGG A G G S YG KMRKPDSKI VLLGDMN 
VGKTSLLQRYMERRFPDTVSTVGGAFYLKQWRS 
YNISIWDTAGEAGAA 


3914 


A 


1 


7545 


PGIRVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTRWLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDAA/VAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPVIMEGVQEETDTRDVKRQVERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKJLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKEKNTEEND 

SEKQRKSKVEDKPFEETGVEPVLETASSSAHSTQ 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

HEKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDIDSEN 

MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEKEPIHRGTTEVNIDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQTIKATVENGKKDGIAVDHVVGLNTEKYAETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLnGTHSRNNPLHVGAEASECTVFAAAEE 

GGAWTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKJEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVTCSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cystcine, D=Aspartic Acid, 
E=Clutamic Acid, ^Phenylalanine, C=Clycine, H=IIistidine, 
I=lso!euctnc, K=Lysine, L=Leucine, M=Methioninc, 
N=Asparagine, P=ProIine, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V= Valine, \V=Tryptophan, Y=Tyrosinc, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
^possible nucleotide insertion 










MDSTV AKEGTNVPL V A AG PCD DEGI VTSTG AKE 

EDEEGEDVVTSTGRGNE1GHASTCTGLGEESEGV 

LICESAEGDSQIGTVVEHVEAEAGAA1MNANENN 

VDSMSGTEKGSKDTD1CSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

T1STGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLIISTSTTNDYTPQVSAITDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATT1KCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECAL1STS1AEECEASVSGVVVESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMIG 

A VLQDEDRLTITR VEDLSD A A 11 STSTA ECMPIS A 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPiEQ 

TSGQTAKDSS VSSIRYLAA VNTG AIKADDMPPVQ . 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

E>T/CD1GNEESPLNVLGGLKLKANLKMEAYVPS 

JbbbKNublLArPbbLLGuKJ'SGlAELQREPLLVn^ 

SLNVENSGFRTNEEIHSESYNKGEISSGRKDNAE 

AISGHSVEADPKJEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRJETAQRQCPETEPHATKEENS 

RDLEELPKTSSETNSTTSRVMEEKDEYSSSETTGE 

KPEQNDDDTIKSQE 


3915 


A 


1 


7545 


PG1RVGITSQTGLSSNLQENCSKLAFISSHGTEKQ 

LQCMPMEGRGRASSSISDLQGKGFEKGTGEKHV 

PGVGSARHSPQASAGGSPWQRGKAQTO.WLGKP 

DPGRKRRRGSPQEEGGLRVSAAARLLCSGANRC 

KVLVRQNSTPNTQQPAVHPSTPPSRPLPQAGRCL 

VAPLRPHPDWVAAKTLAKALRAPGKPWRLAAP 

SPLGDLGAPGLPGPSTAPRTLSVEEPGVECNQLC 

LYADVTDPVLCLGQKDPGVEGKHCEKEKISSSK 

ELKHVHAKSEPSKPARRLSESLHVVDENKNESKI 

EREHKRRTSTPV1MEGVQEETDTRDVKRQ VERSE 

ICTEEPQKQKSTLKNEKHLKKDDSETPHLKSLLK 

KEVKSSKEKPEREKTPSEDKLSVKHKYKGDCMH 

KTGDETELHSSEKGLKVEENIQKQSQQTKLSSDD 

KTERKSKHRNERKLSVLGKDGKPVSEYIIKTDEN 

VRKENNKKERRLSAEKTKAEHKSRRSSDSKIQK 

DSLGSKQHGITLQRRSESYSEDKCDMDSTNMDS 

NLKPEEVVHKEKRRTKSLLEEKLVLKSKSKTQG 

KQVKVVETELQEGATKQATTPKPDKJEKNTEEND 

<?FKOR K^V VFOKPFFFTfr VFPVT FT A QQC a ij^TH 

KDSSHRAKLPLAKEKYKSDKDSTSTRLERKLSD 

GHKSRSLKHSSKDIKKKDENKSDDKDGKEVDSS 

rffiKARGNSSLMEKKLSRRLCENRRGSLSQEMAK 

GEEKLAANTLSTPSGSSLQRPKKSGDMTLIPEQEP 

MEIDSEPGVENVFEVSKTQDNRNNNSHQDroSEN 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to First amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H-Histidine, 
I=fsoieucine, K=JLysine, L=Leucine, M=Methionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine, S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










MKQKTSATVQKDELRTCTADSKATAPAYKPGR 

GTGVNSNSEKHADHRSTLTKKMHIQSAVSKMNP 

GEKEPIHRGTTEVNEDSETVHRMLLSAPSENDRV 

QKNLKNTAAEEHVAQGDATLEHSTNLDSSPSLSS 

VTVVPLRESYDPDVIPLFDKRTVLEGSTASTSPAD 

HSALPNQSLTVRESEVLKTSDSKEGGEGFTVDTP 

AKASITSKRHIPEAHQATLLDGKQGKVIMPLGSK 

LTGVIVENENITKEGGLVDMAKKENDLNAEPNL 

KQT1KATVENGKKDG i A VDHV VGLNTEK Y AETV 

KLKHKRSPGKVKDISIDVERRNENSEVDTSAGSG 

SAPSVLHQRNGQTEDVATGPRRAEKTSVATSTE 

GKDKDVTLSPVKAGPATTTSSETRQSEVALPCTS 

IEADEGLIIGTHSRNNPLHVGAEASECTVFAAAEE 

GGAVVTEGFAESETFLTSTKEGESGECAVAESED 

RAADLLAVHAVKIEANVNSVVTEEKDDAVTSAG 

SEEKCDGSLSRDSEIVEGTITFISEVESDGAVTSAG 

TEIRAGSISSEEVDGSQGNMMRMGPKKETEGTV 

TCTGAEGRSDNFVICSVTGAGPREERMVTGAGV 

VLGDNDAPPGTSASQEGDGSVNDGTEGESAVTS 

TGITEDGEGPASCTGSEDSSEGFAISSESEENGESA 

MDSTVAKEGTNVPLVAAGPCDDEGIVTSTGAKE 

EDEEGEDVVTSTGRGNEIGHASTCTGLGEESEGV 

LICESAEGDSQIGTVVEHVEAEAGAAIMNANENN 

VDSMSGTEKGSKDTDICSSAKGIVESSVTSAVSG 

KDEVTPVPGGCEGPMTSAASDQSDSQLEKVEDT 

TISTGLVGGSYDVLVSGEVPECEVAHTSPSEKED 

EDIITSVENEECDGLMATTASGDITNQNSLAGGK 

NQGKVLnSTSTTNDYTPQVSAlTDVEGGLSDALR 

TEENMEGTRVTTEEFEAPMPSAVSGDDSQLTASR 

SEEKDECAMISTSIGEEFELPISSATTIKCAESLQP 

VAAAVEERATGPVLISTADFEGPMPSAPPEAESP 

LASTSKEEKDECALISTS1AEECEASVSGVVVESE 

NERAGTVMEEKDGSGIISTSSVEDCEGPVSSAVP 

QEEGDPSVTPAEEMGDTAMISTSTSEGCEAVMEG 

AVLQDEDRLTITRVEDLSDAAIISTSTAECMPISA 

SIDRHEENQLTADNPEGNGDLSATEVSKHKVPM 

PSLIAENNCRCPGPVRGGKEPGPVLAVSTEEGHN 

GPSVHKPSAGQGHPSAVCAEKEEKHGKECPEIGP 

FAGRGQKESTLHLINAEEKNVLLNSLQKEDKSPE 

TGTAGGSSTASYSAGRGLEGNANSPAHLRGPEQ 

TSGQTAKDSSVSSIRYLAAVNTGAIKADDMPPVQ 

GTVAEHSFLPAEQQGSEDNLKTSTTKCITGQESKI 

APSHTMIPPATYSVALLAPKCEQDLTIKNDYSGK 

WTDQASAEKTGDDNSTRKSFPEEGDIMVTVSSE 

ENVCDIGNEESPLNVLGGLKLKANLKMEAYVPS 

EEEKNGEILAPPESLCGGKPSGIAELQREPLLVNE 

SLNVENSGFRTNEE1HSESYNKGEISSGRKDNAE 

AISGHSVEADPKEVEEEERHMPKRKRKQHYLSSE 

DEPDDNPDVLDSRIETAQRQCPETEPHATKEENS 

nnf T7CT DV"T^QKTT\JQT^QP\/lV/rT7Frif T\PVQQQPTTYTR 
KJL/JUE»t>L»Jr Jv I ooc 1 IN o 1 1 oJtv V IVLiiC/iSJJE/ 1 odoc, 1 I vjJtl 

KPEQNDDDTIKSQE 


3916 


A 


2 


773 


GPFGVLWPSAKPGPVTAVEARPPDASDPEGLRG 
GSPAPLLAPGPLDPSGRLHPAVSMMSYLKQPPYG 
MNGLGLAGPAMDLLHPSVGYPATPRKQRRERTT 
FTRSQLDVLEALFAKTRYPD1FMREEVALKINLPE 
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SEQ ID 
NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, ^Phenylalanine, C=Glycine, H=Histidine, 
I=Isoleucine, K=Lysine, [^Leucine, M=iMethionine, 
N=Asparagine, P=Proline, Q=Glutamine, R=Arginine,S=Scrine, 
T=Threonine, V= Valine, \V=Tryptophan, Y«Tyrosine, 
X=Unknown, *=Stop codon, /-possible nucleotide deletion, 
^possible nucleotide insertion 










SRVQVWFKNRJRAKCRQQQQSGSGTKSRPAKKK 
SSPVRESSGSESSGQFTPPAVSSSASSSSSASSSSA 
NPAAAAAAGLVVAKLPCPLHIFSLCVFIEENRLV 
SG S WARD1RS VEETDKSG YR 


3917 


A 


2 


776 


RN1PGRRFRPPGLRRLLKGPHMPREPRGYRTRVP 
ALRELVPSSHAGSGASEHCQNNRQGSRQHRASR 
NVOAOfiAT APPRH1 CG\ C<sRl HFI KPDT WRAA 

PSRAGASVMALRKELLKSIWYAFTALDVEKSGK 
VSKSQLRVLSHNLYTVLHIPHDPVALEEHFRDDD 
DGPVSSQGYMPYLNKYILDKVEEGAFVKEHFDE 
I PWT1 TAKKNYR AnSMPiN^MT ^NODAFRI WPT 

FNFLSEDKYPLIMDPDEGEYLLKRYS 


3918 


A 


10 


318 


WQDLVCLGGSRAQEQKPLQQLWNAILLVAMLL 

PTfJT VVOAOROASRO^ORFI nnOVHI FKRRVV 

RRLASLKTRRCRLSRAAQGLPDPGAETCAVCLD 
YFCNKQ 


3919 


A 


1 


204 


RVLTAINHTLKENLRKFYKGKXDKPLDLRPKKT 
RAMRRRLNMHEENLKTKKQHRKERLYPLRKYA 
AKA 


3920 


A 


1 


654 


RCCRSFVAPLQEKVVFGLFFLGAILCLSFSWLFHT 

V I L/nocU V oKJLr oJMLJJ I oUl ALLlMUor VrWLY Y 

SFYCNPQPCFIYLIVICVLGIAAIJVSQWDMFATPQ 

YRGVRAGVFLGLGLSGIIPTLHYV1SEGFLKAAT1 

GQIGWLMLMASLYITGAALYAARIPERFFPGKCD 

IWFHSHQLFffiFVVAGAFVHFHGVSNLQEFRFMI 

GGGCSEEDAL 


3921 


A 


1587 


452 

• 


LERDGCGGEEGGSVRSGAGPDSDPRGASSPPAG 

HRGTAASPRPVAAPSRTPAPPHTRARASPGLPSG 

PAWRRVQWFSRVSGQVSTLMKATVLMRQPGRV 

QEIVGALRKGGGDRLQVISDFDMTLSRFAYNGK 

RCPSSYNILDNSKIISEECRKELTALLHHYYPIEID 

PHRTVKEKLPHMVEWWTKAHNLLCQQKJQKFQI 

AOVVRPWAMT RFfiVT£TFFMTI YT-TNINTPT FIF**A 

GIGDILEEIIRQMKVFHPN1HIVSNYMDFNEDGFL 
OGFKnOT IHTYNKN^^ArFNPnYFOOl FGKTNV 
ILLGDSIGDLTMADGVPGVQNILKIGFLNDKVEE 
RRERYMDSYDIVLEKDETLDVVNGLLQHILCQG 
VQLEMQGP 


3922 


A 


2 


164 


GKI YQRAFGGHSLKFGKG VQ AHGCCC V ADRTG 
HSDLHTSYGRERPAPVHLRQDT 


3923 


A 


2 


3258 


EHATHAYAKLGTRRRHREVTVFVPTWQLKKNR 

RVRESHFLTKLHSLKMLSITPSQLENGKKITTYD 

YRFMVKXAEETDGIIVTNEQIHILMNSSKKLMVK 

DRLLPFITAGNLFMVPDDPLGRDGPTLDEFLKKP 

NRLDTDIGNPLKVWKTLPPSSASVTELSDDADSG 

PLESLPNMEEVREEKEERQDEEQRQGQGTQKAA 

EEDDLDSSLASVFRVECPSLSEEILRCLSLHDPPD 

GALDIDLLPGAASPYLG1PWDGKAPCQQVLAHL 

AQLTDPSNFTALSFFMGFMDSHRDAIPDYEALVG 

PI HSI T KOKPDWOWDOFHFFAFT AI KRAI VSAI 

CLMAPNSQLPFRLEVTVSHVALTAILHQEHSGRK 

HPIAYTSKPLLPDEESQGPQSGGDSPYAVAWALK 

HFSRCIGDTPVVLDLS YA SRTTADPEVREGRRVS 

KAWLIRWSLLVQDKGKRALELALLQGLLGENRL 

LTPAASMPRPFQVLPPFSDLSTFVCIHMSGYCFYR 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=G!utamic Acid, F=Phenylalanine, G=GIycine, H=Histidine, 
l=Jsoleucine, K=Lysine, L=Leucinc, M=Methionine, 
N=Asparagine, P=Proline, Q-Glutamine, R=Arginine,S=Serine, 
T=Threonine, V=Valine, W=Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
\=possible nucleotide insertion 










EDEWCAGFGLYVLSPTSPPVSLSFSCSPYTPTYA 

HLAAVACGLERFGQSPLPWFLTHCNWIFSLLWE 

LLPLWRARGFLSSDGAPLPHPSLLSYIISLTSGLSS 

LPFIYRTSYRGSLFAVTVDTLAKQGAQGGGQWW 

SLPKDVPAPTVSPHAMGKRPNLLALQLSDSTLAD 

IIARLQAGQKLSGSSPFSSAFNSLSLDKESGLLMF 

KGDKKPRVWVVPTQLRRDLIFSVHDIPLGAHQR 

PEETYKKLRLLGWWPGMQEHVKDYCRSCLFCIP 

RNLIGSELKV1ESPWPLRSTAPWSNLQIEWGPVT 

ISEEGHKHVLIVADPNTRWVEAFPLKPYTHTAVA 

QVLLQHVFARWGVPVRLEAAQGPQFARHVLVS 

CGLALGAQVASLSRDLQFPCLTSSGAYWEFKRA 

LKEF1FLHGKKWAASLPLLHLAFRASSTDATPFK 

VLTGGESRLTEPLWWEMSSANIEGLKMDVFLLQ 

LVGELLELHWRVADKASEKAENRRFKRESQEKE 

WNVGDQVLLLSLPRNGSSAKWVGPFYIGDRLSL 

SLYRJWGFPTPEKLGCIYPSSLMKAFAKSGTPLSF 

KVLEQ 


3924 


A 


1 


1826 


MGSVTVRYFCYGCLFTSATWTVLLFVYFNFSEV 

TQPLKNVPVKGSGPHGPSPKKFYPRFTRGPSRVL 

EPQFKANKIDDVIDSRVEDPEEGHLKFSSELGMIF 

NERDQELRDLGYQKHAFNMLISDRLGYHRDVPD 

TRNAACKEKFYPPDLPAASVVICFYNEAFSALLR 

TVHSVIDRTPAHLLHEIILVDDDSDFDDLKGELDE 

YVQKYLPGKIKVIRNTKREGLIRGRMIGAAHATG 

EVLVFLDSHCEVNVMWLQPLLAAIREDRHTVGC 

PVIDIISADTLAYSSSPVVRGGFNWGLHFKWDLV 

PLSELGRAEGATAPIKSPTMAGGLFAMNRQYFH 

ELGQYDSGMDIWGGENLEISFRIWMCGGKLFIIP 

CSRVGfflFRKRRPYGSPEGQDTMTHNSLRLAHV 

WLDEYKEQYFSLRPDLKTKSYGNISERVELRKKL 

GCKSFKWYLDNVYPEMQISGSHAKPQQP1FVNR 

GPKRPKVLQRGRLYHLQTNKCLVAQGRPSQKG 

GLVVLKACDYSDPNQIWIYNEEHELVLNSLLCLD 

MSETRSSDPPRLMKCHGSGGSQQWTFGKNNRLY 

QVSVGQCLRAVDPLGQKGSVAMAICDGSSSQQ 

WHLEG 


3925 


A 


5386 


2897 


VRWNSKTECYLSIQTQENFPANLNELVNCIV1SSL 

VTTQRKLKAMSLLGSRNQLARAVLNPNPMDFCT 

KDLLTTTSERIIAYLRDFNEDQKKAIETAYAMVK 

HSPSVAKICLMGPPGTGKSKTIVGLLYRLLTENQ 

RKGHSDENSNAKIKQNRVLVCAPSNAAVDELM 

KKIILEFKJEKCKDKKNPLGNCGDINL VRLGPEKS I 

NSEVLKFSLDSQ\n^HRMKKELPSHVQAMrIKRK 

EFLDYQLDELSRQRALCRGGREIQRQELDENISK 

VSKERQELASKIKEVQGRPQKTQS1IILESHIICCT 

LSTSGGLLLESAFRGQGGVPFSCVIVDEAGQSCEI 

ETLTTLIHRCNKLILVGDPKQLPPTVISMKAQEYG 

YDQSMMARFCRLLEENVEHNMISRLP1LQLTVQ 

YTIMHPDICLFPSNYVYT^RNLKTNRQTEAIRCSSD 

WPFQPYLVFDVGDGSERRDNDSYINVQEIKLVM 

EIIKLIKDK^KDVSFRNIGIITrTYKAQKTMIQKDL 

DKEFDRKGPAEVDTVDAFQGRQKDCVIVTCVRA 

NSIQGSIGFLASLQRLNVTITRAKYSLFILGHLRTL 

MENQHWNQLIQDAQKRGAIIKTCDKNYRHDAV 
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SEQID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic Acid, 
E=Glutamic Acid, F=Phenylalanine, G=Glycine, H=Histidinc, 
I-lsoleucine, K-Lysine, L= Leucine, M=Metbionine, 
N^Asparagine, P=Proline, Q=Glutaminc, R=Arginine, S=Serine, 
T=Threonine, V=Valine, \V= Tryptophan, Y=Tyrosine, 
X=Unknown, *=Stop codon, /^possible nucleotide deletion, 
V=possible nucleotide insertion 










KILKLKPVLQRSLTHPPTIAPEGSRPQGGLPSSKL 

DSGFAKTSVAASLYHTPSDSKEITI TVTSKDPFRP 

PVHDQLQDPRLLICRMGIEVKGGIFLWDPQPSSPQ 

HPGATPPTGEPGFPWHQDLSHVQQPAAVVAAL 

SSHKPPVRGEPPAASPEASTCQSKCDDPEEELCH 

RREARAFSEGEQEKCGSETHHTRRNSRWDKRTL 

EQEDSSSKKRJCLL 


3926 


A 


99 


284 


MPREDRATWKSNYFLKIIQLLDDYPICRFIVGANN 
VGSKQMQQIRJVISLRGK^VVLMGKNTMMR 


3927 


A 


542 


2 


AHLLMLNLAL\TDLL\YL TSLPFL 1HYYASGFNWT 
FGDFMCKFIRFSFHFNLYSSILFLTCFSIFRYCVIIH 
PMSCFS1HKTRCAVVACAVVWIISLVAV1PMTFLI 
TSTNRTNRSACLDLTSSDELNTIKWYNLILTA\LL 
CLPLVIVTLCYTT1IHTLTHGHAMDSCLKQKARR 
LTILLL 


3928 


A 


1 


1516 


GEEAVGGGAEGGGFGVGAQGRAGGRGVEAGR 

MRLSKTLVDMDMADYSAALDPAYTTLEFENVQ 

VLTMGNDTSPSEGTNLNAPNSLGVSALCAICGDR 

ATGKUYGASSCDGCKGFFRRSVRKNHMYSCRFS 

RQCVVDKDKRNQCRYCRLKKCFRAGMKKEAV 

QNERDRISTRRSSYEDSSLPSrNALLQAEVLSRQIT 

SPVSGINGDIRAFCKIASIADVCESMKEQLLVLVE 

WAKY1PGFCELPLDDQGALLRAHAGEHLLLGAT 

KRSMVFKDVLLLGNDYIVPRHCPELAEMSRVSIR 

ILDELVLPFQELQIDDNEYAYLKA1IFFDPDAKGL 

^DPGKIKRI R^OVOV^I Fr>YT7vrr>ROYn9RriRFf~;F 

LLLLLPTLQSITWQMiEQIQFIKLFGMAKIDNLLQ 

EMLLGGSPSDAPHAHHPLHPHLMQEHMGTNVIV 

ANTMPTHLSNGQMCEWPRPRGQAATPETPQPSP 

PGASGSEPYICLLPGAVATIVKPLSA1PQPTITKQE 

VI 


3929 


A 


1 


2782 


RVLSLESPLEKDPRVLGAQSVPRGRALKGLSPLG 

LDSAFRLFPDPRAGPWNTAVLSSGMEPETALWG 

PDLQGPEQSPNDAHRGAESENEEESPRQESSGEEI 

IMGDPAQSPESKDSTEMSLERSSQDPSVPQNPPTP 

LGHSNPLDHQIPLDPPAPEVVPTPSDWTKACEAS 

WQWGALTTWNSPPVVPANEPSLRELVQGRPAG 

AEKPYICNECGKSFSQWSKLLRHQRIHTGERPNT 

CSECGKSFTQSSHLVQHQRTHTGEKPYKCPDCG 

KCFSWSSNLVQHQRTHTGEKPYKCTECEKAFTQ 

STNLIKHQRSHTGEKPYKCGECRRAFYRSSDLIQ 

HQATHTGEKPYKCPECGKKFGQNHNLLKHQKIH 

AGEKPYRCTECGKSFIQSSELTQHQRTHTGEKPY 

ECLECGKSFGHSSTLIKHQRTHLREDPFKCPVCG 

KTFTLSATLLRHQRTHTGERPYKCPECGKSFSVS 

SNLINHQRJHRGERPYJCADCGKSFIMSSTL1RHQ 

R1HTGEKPYKCSDCGKSFIRSSHLIQHRRTHTGEK 

PYKCPECGKSFSQSSNLITOVR'rHMDENLFVCSD 

CGKAFLEAHELEQHRVIHERGKTPARRAQGDSL 

LGLGDPSLLTPPPGAKPHKCLVCGKGFNDEGIFM 

QHQRIHIGENPYKNADGLIAHAAPKPPQLRSPRL 

PFRGNSYPGAAEGRAEAPGQPLKPPEGQEGFSQR 

RGLLSSKTYICSHCGESFLDRSVLLQHQLTHGNE 

KPFLFPDYR1GLGEGAGPSPFLSGKPFKCPECKQS 

FGLSSELLLHQKVHAGGKSSHKSPELGKSSSVLL 
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SEQ ID 

NO: 


Method 


Predicted 

beginning 

nucleotide 

location 

corresponding 

to first amino 

acid residue of 

peptide 

sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue of 
peptide 
sequence 


Amino acid sequence (A=AIanine C=Cysteine, D=Aspartic Acid, 
E=GIutamic Acid, F=Phenylalanine, G=Glycine, H=Histidine, 
l=Isoleucine, K=Lysine, L<= Leucine, M=IVlethionine, 
N=Asparagine, P=Proline, Q^GIutamine, R=Arginine t S=Serine, 
T=Threonine, V=Valine, W-Tryptophan, Y=Tyrosine t 
X=Unknown, *=Stop codon, /=possible nucleotide deletion, 
\=posstble nucleotide insertion 










EHLRSPLGARPYRCSDCRASFLDRVALTRHQETH 
TQEKPPNPEDPPPEAVTLSTDQEGEGETPTPTESS 
SHGEGQNPKTLVEEKPYLCPECGAGFTEVAALLL 
HRSCHPGVSL 


3930 


A 


513 


273 


KTQETH1YISEHIFFPFLQGFGNLPICMAKTDLSLS 
HQPDKKGVPSDFILPISDVRASIGAGFIYPLVGTG 
SRESPLWL 


3931 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3932 


A 


16 


305 


KRRDFLSCWPAFTVLGEARGDQVDWSKLYRDT 
GLVKMSRKPRASSPFSNNHPSTPKRRGRGKHPLI 
PGPEALSKFPRQPIREKGPVKEVPGTKGSP 


3933 


A 


1 


1546 


STHASEHWDSALQLAKHLAPDQIPFISKEYAIQLE 

FAGDYVNALAHYEKGITGDNKEHDEACLAGVA 

QMSIRMGDIRRGVNQALKHPSRVLKRDCGAILE 

NMKQFSEAAQLYEKGLYYDKAASVY1RSKNWA 

KVGDLLPHVSSPKIHLQYAKAKEADGRYKEAVV 

AYENAKQWQSVIRJYLDHLNNPEKAVNIVRETQ 

SLDGAKMVARFFLQLGDYGSAIQFLVMSKCNNE 

AFTLAQQHNKMEIYADIIGSEDTTNEDYQSIALY 

FEGEKRYLQAGKFFLLCGQYSRALKHFLKCPSSE 

DNVA1EMAIETVGQAKDELLTNQLIDHLLGEND 

GMPKDAKYLFRLYMALKQYREAAQTAII1AREE 

QSAGNYRNAHDVLFSMYAELKSQKIK1PSEMAT 

NLMILHSYILVKIHVKNGDHMKGARMLIRVANN 

ISKFPSHIVPILTSTVIECHRAGLKNSAFSFAAML 

MRPEYRSKIDAKYKKK1EGMVRRPDISEIEEATTP 

CPFCKFLLPESELL 


3934 


A 


334 


1268 


PTRRP1LPLTSPKAISVPSPLQGKQHTLVKSCLSVS 

GIGGFLVSLSSRMKLQTLAVSVTALKFWSAYVP 

CQTQDRDALRLTLEQIDLIRRMCASYSELELVTS 

AKALNDTQKLACLIGVEGGHSLDNSLSILRTFYM 

LGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGL 

TDFGEKVVAEMNRLGMMVDLSHVSDAVARRAL 

EVSQAPVIFSHSAARGVCNSARNVPDDILQLLEE 

ERWAFVMVSLFHGELIQWQPIRPMCSTVADHFD 

H1KAWGSKFIGIGGDYDGAGKYRKKTTCKAPW 

RTSSRMSS 


3935 


A 


1 


883 


HETTPAVVQSVLLERGWNKFDKQEQNAEDWNL 

YWRTSSFRMTEHNSVKPWQQLNHHPGTTKLTR 

KDCLAKHLKHMRRMYGTSLYQFIPLTFVMPNDY 

TKFVAEYFQERQMLGTKHSYWICKPAELSRGRG 

ILIFSDFKI)FIFDDMYIVQKYISNPLLIGRYKCDLR 

IYVCVTGFKPLTIYVYQEGLVRFATEKJFDLSNLQ 

NNYAHLTNSSINKSGASYEKIKEVIGHGCKWTLS 

RFFSYLRSWDVDDLLLWKKIHRMVILTILAIAPS 

VPFAANCFELFGFDILIDDNEFHRTG 


3936 


A 


203 


441 


HLAHSLGPLPKHYQYCVRYLYYQVTKDVIKEFA 
DDGVKYLELRSTPRRENATGMTKKTYVESILEGI 
KQSKQENLDIDV 
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TABLE 7 



SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


1 


19 


0.930 


0.680 


2 


24 


0.964 


0.863 


3 


21 


0.990 


0.901 


4 


19 


0.981 


0.942 


5 


22 


0.991 


0.928 


6 


21 


0.956 


0.843 


8 


22 


0.913 


0.718 


9 


17 


0.997 


0.969 


11 


19 


0.930 


0.680 


13 


36 


0.983 


0.863 


14 


28 


0.935 


0.839 


15 


21 


0.997 


0.955 


16 


16 


0.983 


0.944 


17 


18 


0.989 


0.884 


19 


49 


0.996 


0.719 


20 


28 


0.972 


0.920 


21 


23 


0.954 


0.905 


22 


46 


0.955 


0.568 


23 


26 


0.942 


0.654 


24 


19 


0.979 


0.941 


25 


34 


0.884 


0.565 


26 


33 


0.934 


0.584 


27 


17 


0.975 


0.914 


28 


18 


0.980 


0.934 


29 


23 


0.928 


0.718 


30 


26 


0.978 


0.885 


32 


20 


0.946 


0.719 


33 


29 


0.933 


0.671 


35 


25 


0.996 


0.920 


36 


26 


0.903 


0.579 


40 


19 


0.981 


0.942 


47 


25 


0.971 


0.909 


53 


22 


0.991 


0.928 


55 


24 


0.960 


0.808 


60 


19 


0.986 


0.967 


78 


22 


0.913 


0.718 


86 


20 


0.883 


0.555 


87 


24 


0.982 


0.889 


88 


17 


0.997 


0.969 


115 


19 


0.930 


0.680 


134 


36 


0.983 


0.863 


136 


17 


0.913 


0.696 


137 


19 


0.958 


0.905 


140 


28 


0.935 


0.839 


143 


32 


0.914 


0.740 


153 


21 


0.997 


0.955 


154 


25 


0.913 


0.583 


155 


29 


0.972 


0.857 


169 


30 


0.977 


0.817 


170 


30 


0.977 


0.819 


171 


30 


0.977 


0.819 


175 


47 


0.926 


0.606 


176 


30 


0.968 


0.872 


177 


22 


0.957 


0.791 


192 


43 


0.930 


0.678 
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SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


195 


19 


0.956 


0.860 


202 


.21 


0.982 


0.871 


203 


24 


0.957 


0.870 


207 


23 


0.954 


0.905 


224 


46 


0.955 


0.568 


225 


26 


0.942 


0.654 


228 


45 


0.961 


0.839 


231 


28 


0.994 


0.937 


232 


28 


0.993 


0.896 


234 


19 


0.979 


0.942 


235 


19 


0.979 


0.941 


238 


20 


0.9S7 


0.943 


244 


23 


0.929 


0.683 


250 


34 


0.884 


0.565 


256 


33 


0.934 


0.584 


258 


25 


0.934 


0.729 


259 


22 


0.969 


0.871 


264 


19 


0.952 


0.753 


265 


17 


0.975 


0.914 


266 


17 


0.975 


0.914 


271 


23 


0.974 


0.884 


274 


13 


0.971 


0.834 


275 


18 


0.980 


0.934 


278 


32 


0.958 


0.668 


280 


24 


0.966 


0.881 


281 


24 


0.966 


0.881 


286 


23 


0.928 


0.718 


291 


35 


0.991 


0.824 


293 


27 


0.956 


0.806 


294 


23 


0.952 


0.827 


301 


26 


0.978 


0.885 


316 


20 


0.946 


0.719 


320 


28 


0.978 


0.726 


327 


29 


0.933 


0.671 


331 


48 


0.903 


0.571 


345 


25 


0.996 


0.920 


349 


26 


0.903 


0.579 


351 


24 


0.951 


0.876 


352 


18 


0.944 


0.716 


353 


32 


0.992 


0.854 


354 


27 


0.945 


0.817 


355 


16 


0.922 


0.716 


356 


13 


0.959 


0.818 


357 


23 


0.986 


0.878 


358 


19 


0.904 


0.671 


359 


16 


0.988 


0.951 


360 


15 


0.981 


0.938 


361 


18 


0.944 


0.716 


362 


21 


0.984 


0.869 


363 


40 


0.979 


0.813 


364 


18 


0.883 


0.693 


365 


22 


0.962 


0.908 


366 


22 


0.961 


0.827 


367 


44 


0.941 


0.624 


368 


20 


0.952 


0.791 


369 


22 


0.949 


0.840 


370 


28 


0.957 


0.682 
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SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (MAXIMUM 
SCORE) 


MeanS (Mean Score) 


372 


28 


0.974 


0.894 


373 


19 


0.972 


0.947 


374 


29 


0.968 


0.785 


375 


19 


0.949 


0.897 


377 


23 


0.962 


0.910 


378 


31 


0.974 


0.895 


379 


26 


0.969 


0.939 


380 


27 


0.945 


0.817 


383 


27 


0.945 


0.817 


384 


25 


0.992 


0.877 


385 


32 


0.983 


0.825 


386 


44 


0.924 


0.564 


387 ' 


26 


0.971 


0.894 


388 


19 


0.989 


0.862 


389 


24 


0.990 


0.947 


390 


34 


0.942 


0.635 


391 


16 


0.922 


0.716 


394 


19 


0.987 


0.970 


398 


36 


0.992 


0.866 


404 


13 


0.959 


0.818 


417 


23 


0.986 


0.878 


421 


19 


0.904 


0.671 


425 


28 


0.971 


0.717 


431 


16 


0.988 


0.951 


452 


18 


0.944 


0.716 


459 


21 


0.991 


0.902 


468 


21 


0.984 


0.869 


478 


40 


0.979 


0.813 


486 


18 


0.883 


0.693 


499 


22 


0.962 


0.908 


501 


19 


0.962 


0.877 


514 


44 


0.941 


0.624 


529 


20 


0.952 


0.791 


533 


39 


0.914 


0.719 


548 


28 


0.957 


0.682 


561 


28 


0.974 


0.894 


562 


28 


0.974 


0.893 


564 


18 


0.949 


0.806 


576 


19 


0.972 


0.947 


584 


29 


0.968 


0.785 


585 


28 


0.973 


0.810 


591 


19 


0.949 


0.897 


592 


24 


0.991 


0.954 


594 


20 


0.985 


0.959 


595 


20 


0.985 


0.959 


612 


23 


0.962 


0.910 


619 


31 


0.974 


0.895 


621 


15 


0.959 


0.795 


633 


26 


0.969 


0.939 


640 


20 


0.949 


0.842 


645 


25 


0.911 


0.759 


684 


25 


0.992 


0.877 




32 


0.983 


0.825 


698 


44 


0.924 


0.564 


700 


19 


0.982 


0.941 


710 


26 


0.971 


0.894 


714 


23 


0.965 


0.907 
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SEQ ID NO: 


Position of end of 
oignai in Amino /\ciu 

Ca/i 1 1 nn r> o 

Oc(JU€IHc 


MaXo ^IViAAllVIUlVl 
oLUtVll, ) 


jvicJjio ^iric^aij Jtuicy 


71 R 
Mo 


10 


0 9R9 

U.707 


0.862 


79 S 


91 
Z 1 


0.976 


0.851 


79 R 

/ZO 


33 


0.961 


0.895 


734 


9S 

z_> 


0.963 


0.660 


741 


34 


0.942 


0.635 


744 


10 


0 959 


0.924 


747 


\f% 
i\j 


0.922 


0.716 


/ JO 




0.973 


0.864 


767 


99 


0.986 


0.943 


76R 


97 


0.916 


0.758 


769 


TO 


0.987 


0.970 


770 


99 
zz 


0.981 


0.933 


771 


34 


0 993. 


0.893 


111 
1 1 j 


90 


0 968 


0.939 


11 A 


91 
Z 1 


0 971 

yj.y 1 1 


0.945 


77R 
/ /o 


99 
zz 


0 9R6 


0.943 


770 


39 

JZ 


0 973 


0.846 


7R1 


93 

Zj 


0 910 


0.857 


7R^ 


97 
z / 


0 916 

yj.y i vj 


0.758 


/oO 


97 
Z / 


0 916 
yj.y i\j 


0.758 


7RR 


99 
ZZ 


f) 9R1 


0.933 


703 


99 
ZZ 


0 9R6 


0.803 




jy 


0 R99 


0.654 


7Q7 


97 
Z / 


0 96 S 

V.7UJ 


0.847 


O LU 


99 
ZZ 


o ori 

U.70 1 


0.933 


C?3 


34 


0 093 


0.893 


R9^ 


17 


ft 969 


0.778 


9*37 
OJ / 


90 
ZU 


ft 06R 


0.939 


9.AA 


9^ 


0 9R4 


0.951 




1 7 


0 019 
iy 


0.706 




91 
Z 1 


0 971 


0.945 


R47 


91 

Z 1 


0 971 

yj.y / 1 


0.945 


RQO 


99 
ZZ 


0 9R6 


0.943 


RQ3- 


94 

ZH 


0 971 


0.865 


RQ4 


94 

ZH 


0 971 
yj.y 1 1 


0.865 


RQ£ 


39 

jZ 


0 973 
yj.y i j 


0.846 


RQQ 


31 


0 982 

u.70/-. 


0.817 


097 

yzz 


1 s 
i j 


0 RR9 


0.706 


Q94 


91 

Z 1 


0 975 


0.948 


925 


21 


0.927 


0.661 


933 


20 


0.967 


0.906 


960 


20 


0.967 


0.906 


967 


38 


0.970 


0.784 


968 


47 


0.970 


0.557 


972 


36 


0.945 


0.775 



TABLE 8 



SEQ 

m 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Aianine OCysteine, D=Aspartic 
Acid, E=Glutamic Acid, F=Phenylalanine, G=Glycine, 
H=Histidine, I=Isoleucine, KNLysine, LHLeucine, 
M=Methionine, N=Asparagine,P=ProIine, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
W=Tryptophan, Y=Tyrosine, X=Unknown, *=Stop codon, 
/^possible nucleotide deletion, \=possib!e nucleotide 
insertion 


3955 


A 


235 


1272 


GPREVLAASSLADGSEEQVMAVALVRERDLSFPG 
VGDAVWJPTTlWHLPAQPEMLyEGGEGRMETLK 
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SEQ 
ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=Alanine C=Cysteine, D=Aspartic 
Acid, E-Glutamic Acid, F=Phenylalanine, G=Glycine, 
H=Histidine, I=Iso!eucine, K=Lysine, L= Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 
R=Arginine, S=Serine, T=Threonine, V=Valine, 
YV=Tryptophan, Y=Tyrosine, X=Un known, *=Stop codon, 
/=possible nucleotide deletion, V=possible nucleotide 
insertion 










DKTLQELEELQNDSEA1DQLALESPEVQDLQLERE 

MALATNRSLAERNLEFQGPLEISRSNLSDRYQELR 

KLVERCQEQKAKLEKFSSALQPGTLLDLLQVEGM 

KIEEESEANtAEKFLEGEVPLETFLENFSSMRMLSH 

LRRVRVEKLQEVVRKPRASQELAGDAPPPRSPPP 

V/PPSPPGNTPCG*RAAAAT1SHASLPFALQP1PQPA 

CGPHCPWSPATGPFPSSVPALLLQRASGPHLPGSP 

AWTQGCCGLLLVPTEEHAAPPYGFPPPPGPAWPG 

Y 


3956 


A 


821 


385 


SICADRTERVG1FFYIPAGTTDEADVTHP*EGHSYL 

SNHAGIQRSSRP/SHYQGEAVHDNCFTADELQLLT 

YQLCHTYVRCTRSVS1PAPAYYAHLVAFRARYHL 

VDKEHDSAEGSHVSGQSNGRDPQALAKAVQIHQ 

DTLRTMYFA 


3957 


A 


4621 


240 


ELISTFKLLLEKKRSEVMKMKKRYEVGLEKLDSA 

SSQVATMQMELEALHPQLKVASKEVDEMMIM1E 

KESVEVAKTEKIVKADETIANEQAMASKAIKDEC 

DADLAGALP1LESALAALDTLTAQDITWKSN4KSP 

PAGVKLVMEAICILKGIKADKIPDPTGSGKKIEDF 

WGPAKRLLGDMRFLQSLHEYDKDNIPPAYMNIIR 

KNY1PNPDFVPEKIRNASTAAEGLCKWVIAMDSY 

DKVAKIVAPKK1KLAAAEGELKIAMDGLRKKQA 

ALKEVQDKLARLQDTLELNKQKKADLENQVDLC 

SKKLERAEQLIGGLGGEKTRWSHTALELGQLYIN 

LTGD1LISSGVVAYLGAFTSTYRQNQTKEWTTLCK 

GRDIPCSDDCSLMGTLGEAVTIRTWN1AGLPSDSF 

SIDNGH1MNARRWPLMIDPQSQANKWIKNMEKA 

NSLYVIKLSEPDYVRTLENCIQFGTPVLLENVGEE 

LDPILEPLLLKQTFKQGGSTCIRLGDSTIEYAPDFR 

FY1TTICLRNPHYLPETSVKVTLLNFMITPEGMQDQ 

LLGIVVAQERPDLEEEKQALILQGAENKRQLKEIE 

DKILEVLSSSEGNJLEDETAIKILSSSKALANE1SQK 

QEVAEETEKKIDTTRMGYRPIAIHSSILFFSLADLA 

NIEPMYQYSLTWFINLFILSIENSEKSEILAKRLQIL 

KDHFTYSLYVNVCRSLFEKDKLLFSFCLTINLLLH 

ERAINKAEWRFLLTGGIGLDNPYANPCTWLPQKS 

WDEICRLDDLPAFKTIRKEFMRLKDGWKKVYDSL 

EPHHEVFPEEWEDKANEFQRMLIIRCLRPDKVIPM 

LQEFIINRLGRAFIEPPPFDLAKAFGDSNCCAPLIFV 

LSPGADPMAALLKFADDQGYGGSKLSSLSLGQGQ 

GPIAMKMLEKAVKEGTWVVLQNCHLATSWMPT 

LEKVCEELSPESTHPDFRMWLTSYPSPNFPVSVLQ 

NGVKMTNEAPKGLRANIIRSYLMDPISDPEFFGSC 

KKPEEFKKLLYGLCFFHALVQERRKFGPLWWNIP 

YEFNETDLRISVQQLHMFLNQYEELPYEALRYMT 

GECNYGGRVTDDWDRRTLRSILNKFFNPELVENS 

DYKFDSSGIYFVPPSGDHKSYIEYTKTLPLTPAPEI 

FGMNANADITKDQSETQLLFDNILLTQSRSAGAG 

AKSSDEVVNEVASDILGKLPNNFDIEAAMRRYPT 

TYTQSN4NTVLVQEMGRFNKLLKTIRDSCVN1QKA 

IKGLAVMSTDLEEVVSSILNVKIPEMWMGKSYPS 

LKPLGSYVNDFLARLKFLQQWYEVGPPPVFWLSG 

FFFTQAFLTGAQQNYARKYTIPIDLLGFDYEVMED 

KEYKHPPEDGVFIHGLFLDGASWNRKJKKLAESH 

PK1LYDTVPVMWLKPCKRADIPKRPSYVAPLYKT 
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SEQ 
ID 

NO: 


Method 


Predicted 
beginning 
nucleotide 
location 

corresponding to 
first amino acid 
residue of 
peptide sequence 


Predicted end 
nucleotide 
location 
corresponding 
to last amino 
acid residue 
of peptide 
sequence 


Amino acid sequence (A=A!anine C=Cysteine, D=Aspartic 
Acid, E-Glutamic Acid, F=Pheny!alanine,C=Glycine, 
H^Histidine, I=Isoleucine, K-Lysine, L=Leucine, 
M=Methionine, N=Asparagine, P=Proline, Q=Glutamine, 

t\ — o — OKI IMC, 1 I 11 1 CUII IIIC, V T <l 1111 V) 

W=Tryptophan, Y-Tyrosine, X=Unkno\vn, *=Stop codon, 
/=possible nucleotide deletion, \=possible nucleotide 
insertion 










SERRGVLSTTGHSTNFVIAVMTLPSDQPKEHWIGR 
GVAI LCOLNS 


3958 


A 


35 


529 


GADMAXSKNHTTHNQSRKWHRNVIKKPLSQRYK 

SLKGVDPKFLGNMCFTKKHKKKGLKKMQADSA 

KAVSTCAKAIEALVKPKEVTCPKIPKGVSCELN*LA 

Y1AYPKFWTCACAC1AKGLRLCQPKAKAQDQTK 

AQVQIKAQAAAPASVPTQAPKGAQAPTKASG 


3959 


A 


1883 


763 


LLVLLLRTNLLIASSTRISRATLTCSPPG1PVDPRVR 

PR V RSHL VMYLG ITTG SLHKA V V SGDS S AHL VEEI 

QLFPDPEPVRNLQLAPTQGAVFVGFSGGVWRVPR 

ANCS V YESC VDC V LA RDPHC A WDPESRTCC LLS A 

PNLNSWKQDMERGNPEWACASGPMSRSLRPQSR 

pnm<rP\/T avpn^tt ft pppt-tt <*ai a^yyw^hgpaa 

VPEASSTVYNGSLLL1VQDGVGGLYQCWATENGF 

SYPVISYWVDSQDQTLALDPELAGIPREHVKVPLT 

RVSGGAALAAQQSYWPHFVTVTVLFALVLSGALI 

ILVASPLRALRARGKVQGCETLRPGEKAPLSREQH 

LQSPKECRTSASDVDADNNCLGTEVA 


3960 


A 


1 


481 


SYAAPSLFVKSLYWALAFMAVLLAVSGVVIVVLA 
SRAGARCQQCPPGWVLSEEHCYYFSAEAQAWEA 
SQAFCSAYHATLPLLSHTQDFLGRYPVSRHSWVG 
AWRGPQGWHWIDEAPLPPQLLPEDGEDNLDINCG 
ALEEGTLVAANCSTPRPWVCAKGTQ 



TABLE 9 



SEQ ID NO: 


Accession 
Number 


Species 


Description 


Smith 

Waterman 

Score 


% Idenity 


3937 


Y27700 


Homo sapiens 


Human secreted 
protein encoded by 
gene No. 12. 


193 


25 


3938 


AF093097 


Homo sapiens 


putative RNA-binding 
protein Q99 


3881 


84 


3939 


AB012308 


Anthocidaris 
crassispina 


B2HC 


4169 


74 


3940 


U10248 


Homo sapiens 


ribosomal protein L29 


787 


95 


3941 


Y99418 


Homo sapiens 


Human PR013 17 
(UNQ783) amino acid 
sequence SEQ ID 
NO:277. 


4031 


100 


3942 


AL023516 


Gallus gallus 


B locus C type Lectin 


198 


35 



5 

TABLE 10 



SEQ ID 

NO: 


Accession No. 


Description 


Results* 


3937 


PR00049 


WILM'S TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 9.168e-l 1 209- 

224 


3942 


BL00615 


C-type lectin domain proteins. 


BL00615A 16.68 6.400e-ll 37- 

55 



* Results Include in order: accession number subtype; raw score; p-value; position of signature in amino acid 
sequence 
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TABLE 1 1 



SEQ ID 

NO: 


PFAM Name 


Description 


P-Value 


PFAM 
Score 


3938 


Piwi 


Piwi domain 


2.6e-150 


512.7 


3940 


Ribosomal L29e 


Ribosomal L29e protein family 


2.3e-19 


77.8 


3941 


Seraa 


Sema domain 


4e-181 


615.1 


3942 


lectin_c 


Lectin C-type domain 


0.086 


-7.1 



5 

TABLE 12 



SEQ ID NO: 


Position of end of 
Signal in Amino Acid 
Sequence 


MaxS (Maximum Score) 


Means (Mean Score) 


3941 


31 


0.985 


0.926 


3942 


21 


0.974 


0.894 


TABLE 13 



SEQ ID NO: 
of full length 
nucleotide 
sequence 


SEQ ED 
NO: of full 
length 
peptide 
sequence 


SEQ ID NO: 
of contig 
nucleotide 
sequence 


SEQ ID NO: 
of contig 
peptide 
sequence 


Priority Docket 
number 

corresponding SEQ 
ID NO: in priority 
application 


SEQ ID NO: in 
USSN 09/496,914 


3937 


3943 


3949 


3955 


787CIP2G_1 


787_3587 


3938 


3944 


3950 


3956 


787CIP2G_2 


787_3813 


39^9 


3945 


3951 


3957 


787CIP2G_3 


787_4462 


3940 


3946 


3952 


3958 


787CIP2G_4 


787 4887 


3941 


3947 


3953 


3959 


787CIP2G 5 


787 5794 


3942 


3948 


3954 


3960 


787CIP2G 6 


787 8743 



TABLE 14 



TISSUE ORIGIN 


LIBRARY/ 


HYSEQ LIBRARY 


SEQ ID NOS: 




RNA SOURCE 


NAME 




adult brain 


GIBCO 


ABD003 


3940 


adult brain 


Clontech 


ABR006 


3940 


adult brain 


Invitrogen 


ABR014 


3940 


cultured preadipocytes 


Strategene 


ADP001 


3937 


adult heart 


GIBCO 


AHR001 


3940 


adult kidney 


GIBCO 


AKD001 


3940 


adult lung 


GIBCO 


ALG001 


3940 


young liver 


GIBCO 


ALV001 


3940 


adult ovary 


Invitrogen 


AOV00I 


3938, 3940-3941 


adult spleen 


GIBCO 


ASP001 


3940-3941 


testis 


GIBCO 


ATS001 


3940 


bone marrow 


Clontech 


BMD001 


3938, 3940 


bone marrow 


Clontech 


BMD004 


3940 


adult cervix 


BioChain 


CVX001 


3940 


endothelial cells 


Strategene 


EDT001 


3940 


fetal brain 


Clontech 


FBR006 


3940 


fetal brain 


Invitrogen 


FBT002 


3940-3941 


fetal heart 1 


Invitrogen 


FHR001 


3940 


fetal kidney 


Clontech 


FKD001 


3940 


fetal kidney 


Clontech 


FKD002 


3940 
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TISSUE ORIGIN 


LIBRARY/ 


HYSEQ LIBRARY 


SEQ ID NOS: 




RNA SOURCE 


NAME 




fetal liver-spleen 


Columbia 


FLS001 


3937, 3940 


University 






fetal liver-spleen 


Columbia 


FLS002 


3938, 3941 


University 






feta! liver-spleen 


Columbia 


FLS003 


3940 


University 






fetal liver 


Clontech 


FLV004 


3940 


fetal skin 


Invitrogen i 


FSK001 


3940-3942 


fetal spleen 


BioChain 


FSP001 


3940 


fetal brain 


GIBCO 


HFB001 


3937, 3940-3941 


infant brain 


Columbia 


IB2002 


3937, 3939, 3941 




University 






leukocyte 


GIBCO 


LUC001 


3940-3941 


leukocyte 


Clontech 


LUC003 


3940-3941 


melanoma from cell line ATCC 


Clontech 


MEL004 


3940 


#CRL 1424 








mammary gland 


Invitrogen 


MMG001 


3937, 3940-3941 


neuronal cells 


Strategene 


NTU001 


3937, 3942 


prostate 


Clontech 


PRT001 


3938 


rectum 


Invitrogen 


REC001 


3940 


salivary gland 


Clontech 


SALs03 


3941 


small intestine 


Clontech 


SIN001 


3940 


skeletal muscle 


Clontech 


SKM001 


3940 


spinal cord 


Clontech 


SPC001 


1QAf\ 


thymus 


Clontech 


THMc02 


3938 


thyroid gland 


Clontech 


THR001 


3942 


uterus 


Clontech 


UTR001 


3940 
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WHAT IS CLAIMED IS: 

1 . An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, a full length protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, a mature protein 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active domain 
coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, and complementary 
sequences thereof. 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide hybridizes to the polynucleotide of claim 1 under stringent hybridization 
conditions. 

3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein said 
polynucleotide has greater than about 90% sequence identity with the polynucleotide of claim 1. 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1 . 

7. An expression vector comprising the polynucleotide of claim 1 . 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1 . 

9. A host cell genetically engineered to comprise the polynucleotide of claim 1 operatively 
associated with a regulatory sequence that modulates expression of the polynucleotide in the host 
cell. 

1 0. An isolated polypeptide, wherein the polypeptide is selected from the group consisting of: 

(a) a polypeptide encoded by any one of the polynucleotides of claim 1 ; and 

(b) a polypeptide encoded by a polynucleotide hybridizing under stringent conditions 
with any one of SEQ ID NO: 1 -984, 1 969-2952, 3937-3942 or 3949-3954. 
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11. A composition comprising the polypeptide of claim 10 and a carrier. 



12. An antibody directed against the polypeptide of claim 10. 

13. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polynucleotide of claim 1 for a period sufficient to form the complex; and 

b) detecting the complex, so that if a complex is detected, the polynucleotide 
of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim 1 in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to the polynucleotide of claim 1 under such conditions; 

b) amplifying a product comprising at least a portion of the polynucleotide of 

claim 1 ; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the method 
further comprises reverse transcribing an annealed RNA molecule into a cDNA polynucleotide. 

1 6. A method for detecting the polypeptide of claim 1 0 in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a complex 
with the polypeptide under conditions and for a period sufficient to form the complex; and 

b) detecting formation of the complex, so that if a complex formation is 
detected, the polypeptide of claim 10 is detected. 

17. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10 under 
conditions sufficient to form a polypeptide/compound complex; and 

b) detecting the complex, so that if the polypeptide/compound complex is 
detected, a compound that binds to the polypeptide of claim 10 is identified. 
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18. A method for identifying a compound that binds to the polypeptide of claim 10, 
comprising: 

a) contacting the compound with the polypeptide of claim 10, in a cell, under 
conditions sufficient to form a polypeptide/compound complex, wherein the complex drives 
expression of a reporter gene sequence in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, so 
that if the polypeptide/compound complex is detected, a compound that binds to the polypeptide 
of claim 10 is identified. 

19. A method of producing the polypeptide of claim 1 0, comprising, 

a) culturing a host cell comprising a polynucleotide sequence selected fromm 
the group consisting of SEQ ID NO: 1-984; 1969-2952, 3937-3942 or 3949-3954, a mature 
protein coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, an active 
domain coding portion of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, 
complementary sequences thereof and a polynucleotide sequence hybridizing under stringent 
conditions to SEQ ID NO: 1-984, 1969-2952, 3937-3942 or 3949-3954, under conditions 
sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of any one of the polypeptides SEQ ID NO: 985-1968, 2953-3936, 3943-3948 or 
3955-3960, the mature protein portion thereof, or the active domain thereof. 

21 . The polypeptide of claim 20 wherein the polypeptide is provided on a polypeptide array. 

22. A collection of polynucleotides, wherein the collection comprising the sequence 
information of at least one of SEQ ID NO: 1-984, 1969-2952, 3937-3942 or3949-3954. 

23. The collection of claim 22, wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23, wherein the array detects full-matches to any one of the 
polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides in the collection. 
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26. The collection of claim 22, wherein the collection is provided in a computer-readable 
format. 

27. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising a polypeptide of claim 10 or 20 and a 
pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to a mammalian subject in need thereof 
a therapeutic amount of a composition comprising an antibody that specifically binds to a 
polypeptide of claim 10 or 20 and a pharmaceutically acceptable carrier. 
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Pages 485 to 6221 of this application contain amino acid sequence listings. 
They can be obtained at the address given below. 

Les pages 485 to 6221 de cette demande contiennent des listages des sequences 
d'acides amines. Elles peuvent etre obtenues a I'adresse indiquee ci-dessous. 
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